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• IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATIOH 
Platntifi^ 

V. 

SMITH & NEPHEW, IHC. 

Defendant . 



SMFTH & NEPHEW, INC, 

Counterclaim Haintifi^ 



ARTHROCARE CORPORATION, AND 
EIHICOHINC, 

Counterclaim Defendants. 



CA.No.0l-504.^LR 



DEFENDANT SMITH & NEPHEW»S RENEWAL CfF MOTION FOR 
JUDGMENT AS A MATTER OF LAW PURSUANT TO FED. R. OV. P. 50(b) 

Defendant Siiuth & Nephew, C'Snnth & Nq>bew'7 leoews its ^ 
for judgmeitt as amatto-of law'porsuantto Fed.R. Gv. P. 59(bX Li siqqxnt of this 
motion. Smith & Nephew has filed a memorandum and a declatation simultaneousfy 
herewith. 



Dated: June 30, 2003 



FISH & RXCHAKDSON P.C 



By. y^-^ 




William J. Mai^d^Jr. i 
Keith A. Walter, JnOm 57) 
919 N. Madcet Street, Suite 1 100 
P.O. Box 11 14 
Wilmington, DE 19899-1114 
Tel^hone: (302)652-5070 



A 17104 



225 FrankHn Street •. 
Boston, MA 02110-2S04 
TeIq)hoiie:.(61'^ 542-5070 

' KrnSis D. MacFeirin 
500 AigueUo Street, Stiite 500 
Redwood City. California 94063 
Telephone: (650) 839-5070 



Attorneys for Defendant 
SMITH & NEPHEW, INC. 
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IN THE UNITED STATEiS DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff; . . . 

V. 

SMITH & NEPHEW, INC. 

Defendant 



aA.No.Ol-504-^SLR 



fPROPOSEDI ORDER 
The Court having considered Smith & 
Judgment as a Matter of Iaw, and good cause having beai shown Iheref^ 

ITIS HEREBY ORDERED fliis davof . . 2003 that: 

Snuth & Nephew's Motion is GRANTED. 



UNITED STATES DISTRICT JUDGE 
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orimFlCATE OF SERVICE 

I hereby certify that on this Stf* day of June; 2003. a true and correct copy of the 
DefendaiitSinith & Nephew's Renewal Of Motion For Judgment As A Matter Of 
Law Purs»antToF^.R.Civ.P.50(b)wascausedtobe served on the attorneys of 

record at the foHowing addresses as inficated: 



VU HAND DEUYERY 
Jack B. Bhnneofeld, Esq.. 
Mohis. Nichols, Aisht & Tumea 
1201 North Market Street 
P.O.BoxlJ47 . 
Wibnington, DE 1989^1347 



Attorney for Plaintiif 
XitbroCare Corporation 



O 



VIA FEDERAL EXPRESS 

Malflicw D. Powers, Esq* 

JarcdBobiow 

Pmy Clark, Esquire 

Wdl, Qotshal & Manges LLP 

201 Redwood Shores Paricway 

Redwood Shores, CA 94065 



VIA HAND DELIVERY 
Stev«LBaKdc,Esq- 
^hby&Gcddcs 
222 Delaware Aveme, 17thFloor 
P.O- Box 1150 
Wilmmgton, DE 19899 



Attmeys for Plaintifife 
ArduoCare Coip<Mratiott 



o 



Attorney for PlamtifB^Owiiitercl^ 

Defeodant 

£tbicoii,Iric. 



nv 



80OI4^4oc 
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IN THE UNTIED STATES DISTRICT COURT 
FORTHEDrSTWCTOFDELAWARE 



ARTHROCARE COFPORATICW, 

V. 

SMITH & NEPHEW, INC. 

Defendant 



CA.No.01-S04^LR 



SMITH A NEPHEWS OPENING BRIEF IN SUPPORT OF US RULE $0(b) MOTION 
FORJUDGMENTASAMATTEROFIAW ^ 



Dated: June 30, 2003 



FISH & RICHARDSON F.C 
ymfiam I. Marsden, Jr. (#2247) 
KeiAA.Waher,Jr.(Wl57) 
Ettgene B. Joswick (#4271) 
919 N. Market Street, Suite 1 100 
PX>.Boocin4 
Wiliningtoii,DE 19S99tM14 
Tdephone: (302)«S2-SO7O 

MaikJ.lid)at 
22$ Fianldm Street 
Bo5tea.MA0Zn0-2804 
TeMMme; (617) 542.S070 

KuitisD.MacFcRin 
500 Axxueno Street. Suite 500 
Redwood City; OA 9400 
Telephone: (650) 839-5070 

Attorneys for Defendant 
SMITH & NEPHEW, INC 
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I. NATURE AND STAGE OF THE PROCEEDINGS. 

IL SUMMARY OF THE ARGUMENT — 

ffl- CONCISE STATEMENT OF FACTS , 

IV. ARGUMENT..-. 



A. Applieabklegil Standard* 



B. 



S«hh Sl Nephew's Acci«d rrobes And 

Probes Do Not Infiinge Tlie Patents In Suit Under The 

pocttine Of E<|i*«Ientt-~ -~- ~ — 

Smi A & Nephew Does Not Direcdy lofting T1« McAod 
Claims OfTTie '592 And '882 Fatenls — ~ 



D. The '536 Patent- 



1 JMOLOfNoft-Inftingen»entOfTl»CWoisOm» 
•536 Patent Is Ai>propiiate Be«wc Arttao^ 
Failed To Prove TliatThese Probe* Aie Used As Fart 

Of Tl>e *Bectto«irgical Systm* ■ 



D. Tl>e '592 Patent 
2, 



Smith & Nephew's Accused Probes Do Not Wrmge 
The Claims Of Tl>e '592 Patent Because ^ttwCire 
Ha* Failed To Prow ThU The Accused Probes 
SatisfyTlic Requiiement That -The Rehnn H«Jro« 
U Not hi Contact Widi The Body Strocture Or The 
Ketjuvement Of "Spacing A Return Electrode Awagr 
pTOcn The Body StrocW 



The '882 Patent 
1. 



Paet 



.4 



.10 



JO 
J4 



TherelsNoB»fii««eBieatOfTl>e'882P^ . 
Because Tl^Cwifeae Of CoirectionUNotVahd !♦ 

a. ASimuhaneoosComplemeataryaiange 
to aaini26 Shows That TheteWasNo 

Maiufest "Enoi^ in aaim I ^~t> 

b. The Arocodmcnts To Claims 1 And 26 

Created Incoosisteot Aitt«ed«t W«$ 
PioWems-AndThereWasNoWayOf 
KjiowingWhidt Was Collect ~— — .iw 
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TABLE OF CONTENTS feopt*<ft 



£2SS 



c. ArthroCarc*s Future To Object To The 
Examiner^s Statement Of Reasons For 
Allowance Shows That There Was No 

"Manifest Enof^ In Claim I 17 

d. The Alleged Errors Were Not Even 

*'Maxufesf To Mr. Raffle ^ 18 

2, Non-suction Models of Smith & Nephew's Saphyre 
Products do Not Infringe Qaim 54 of the *882 Patent 
Because AithroCare Has Failed to Plrove dial these 
Products Satisfy the Requiremem of *'£vaciuting 
Fluid Generated at die Target Site widi a Soctioa 
Lumen Having a Distal Eod A<gacoit dte Electode 

E Smid) & Nephew b Not Liable for Contributing to die 

Infiingeinent of Ariy Clann of die Patents*in-Sttit ^^.^^^^^ .^^.^...^0 

F* Smith & Nephew is Not Liable for hdiiccmcot of 

in^ngement of Any Cbun of die Patents^n-Soit 72 

F. Because The Relevant Factual Evidence Is Undisputed, 
This Coun Should Find The Asserted Claims Of llie 
Patents-In-Suit Invalid As A Matter Of Law. 

1. There Are No Factual IKsputes RetatmgTo Vali<% 

2, The '536 Patent- 
a^ The Pao M99 Patent. 

The Doss *0a7 Patent. 

L Retuixi Electrode •••« 

it 0>nnec^ Near the Proximal End 
oftbeSbafl.M 

e. The ElsSsser and Roos Article and die 

Rops M98 Patent 

I TConnector Near the Proximal 

End of the Shaft ♦.♦-••.-•♦^ 30 

iL ElectricaUy Conducting Fluid ^^-**^*...^^^32 

3» .. The *882 Patent ■ ^ 35 
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a. ThcSlaserAitidc — -3^ 

I. XJVPfcoton$ 

ii. Evacuating Fluid Generated at die 

Target Site 37 

at Applying Energy to a Patient 

Body Stnieture ~J7 

b. The Manwaring '138 Patojt -38 

L UVPholwis^^- -39 

It Evacuatiiig Fluid Generated at d»e 

Target Site^ ■< ^ 

^ 41 

43 




„44 



Voteg* fa d»c Range From 500 to 
1400 Volts — 



V. CONCLUSION. 



Slager Aitiele ■•■ " • ^ 

t y^plyingEnergytoaTargrt^te 
on » Body Structure on or Wittan 
a Patient'e Body — - -~-~.45 

it Spacing a Return Hectrode Away 
from the Body Stnieture in the 
PresenceofdieEIectricalfy " ^ 
Coadnctiye Flu id ...... ^ o 

: ^ 47 
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I. NATURE AND STAGE OFTHE PROCEEDINGS 

For the Nature and Suge of the Procecdmgs, please see Smith & Nephew's Opening 
Brief in Support of Its Motion for a New Trial, filed concurrently. 

II. SUMMARY OF THE ARGUMENT 

ArftroCare foiled lo Introdace evidence to show that SmiA & Nephew itself direcdy 
infringes, contn^oles to the infiingement by oftets. or activehr induces inl^^ 
any of the claims in suit Since ArthroCare bears the buiden of proving each of these allegations, 
its failure to carry these burdensrequires judgment as a matter of Ww OMOL) for Smith & 

Nephew on Ac following issues: 

(1) NeiflKi Smith & Nephew's accused probes iwrteiise of these probes inftinge- 

. the patents-in^t unda the doctrine of equivaleitfs. 

(2) Smith&Nq>hewdoesnotdirectlyinfiingethemethodclaimsofthe'592and 

>SS2Patent$. • 

(J) Smith&Nephew'saccosed probes donotiofiinge the claims of the patent 

because AiihroCaii feikdtopro^e AeseF<*« S«d««te«D»f '^^ 
patent widnn aa*«eclros«gical system" asieqwiedbylbecWms. 

(4) smith&Nephew'sacc«sedpn*esdonrtinfiingetheelaBnsoflhe'592patent 

because AitliroCare fiuTed to priwe that the accused irobes satisfy the req^^ 
«,«m eleeiiode is »«» contact with the body sm.^uw'- or the 

electrode away ftomthi body Structure-. Similarly. Smith ANcpheWs accused probes do not 
infringe cUam47 of the »53« palentbecause AithroC»e Med topiove the return electrodes on 
the Fobes are "sullw^tly spaced from the eksrtiodetcnmnal to mini^ 

between the return electrode and the paUcnt's tissue". 

(5) Sini«h&Nephew*$accujedprobc$donotinfringethcclaimsofthe*882patent 

because ArthioCare foiled to prove that the accused probes have "an dedrode terminal.- "i 

return electrode^ "»» active electrode.- and -an electrical^ 

are required because the Certificate of Cotrectioo is not valid. 
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($) Non-suction models of Smith & Ncphew*s Saphyre products do not infringe 
claim S4 of the ^8S2 patent because they do not *^evacuat[e] fluid geiKrated at the target site with 
a suction lumen having a distal end adjacent the electrode tenmnal**. 

(7) Smith & Nephew is not liable for contributing to the infringement of any clatra of 
the patents-in-suit 

(8) Smith 8c Nephew is not liable for inducement of infiingement of any claim of the 
patents-tn-sutt. 

Moreover, no reasonable juiy could find that Smith & Nephew did not prove— with clear 
and convincing evidence— tfiat eadi of the asserted cbhns is mvaKd as anticipated and/or noo* 
enablecL Entry ofJMOL is therefore appropriate. Spedfical^ 

(9) ArthroCarepresentednoexperttestimoi^oranyotherevidencelOTebutSmith 
St Nq)hew*s evidence dial six prkr art references anticipate the asserted chims. Nor did 
ArthroCaie dispute the prior art status of any of Smhh & Nephew's bvalidatis^ art 

(10) Rather than present an answering case on vafidiQr* ArthroCare*s counsel relied 
exclusively on an tncomplete and cunoiy cios8<xanunation of Smith & Nephew's expert, Dr. 
Taylor. Because this cross^xamtnatio&fen fir short of establishing any b^ 

reasonable jury could have found for ArdiroCare on valtdi^, Smidi & Nephew is entified to 
judgment as a matter of law. ArtfaroDuemere^ threw up a ^ke screen of alleged 
^^concessions by Dr. Taylor^' and succeeded in confosmg the juqr. This confii^on is higjblighted 
best by the Pao M99 patent^ which Smstb St Nqdiew showed antidpated ebhns 46 and 5( of die 
•536 patent ArthroCare^s cross-examination on this point was limited to an element present only 
in claim 47, against wluch f^owastM even asserted. Nonetheless^ the jury— apparently 
confused by ArifaroCare's misleadli^ eross-examii^ 

anticipate claims 46 and 56. 

(It) Laeews9e,Axl3iroC^Fro8rat«diio«vii]enee 
and convincing evidence that flic '882 patent is invalid for lack of enaUement ArtfaroCare 

3 
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3ssem tfut the -882 patent discloses a «ew phenomenon of physics calW 

ArthroCarc must, because othetvrise the '882 patent merely describes welHcnown electros«rgieal 

ttchmquesfromthepriorait). But despite saying that Ous-coblation" phenomenon is highly 

dependentoi»veryex.ctparaineteis.die$pecificationdoesnotdescribethosep^^ 

specificity. Thus, to the extent that the -882 Isnoi invalid as being antidpaicd by lhepriorait.il 

is invalid f« lackof enableroet*' 

IlL CONaSE STATEMEKT OF FACTS 

The feetstelated to each of the grounds upon which Smith &Nephe«r move* for 
judgment as amatter of law are addressed in each of ihe corresponding secdoDS of the argument 

IV. ARGUMENT 

A. AppBcaUeLcgd Standards 

Entry of judgmem as a inatter of hw (JMOL) is appropriate where -Ihc jury •$ fi^^ 

p,tsmnedorexi«ss.atenotsiwoitedbysubstoti^ 

co«ch«ion(s)impKcdMAei«iy'svcrdictcannotialawbesuB«rt«^ 

J>a«wv./<,fc*a»ry.l5$FJ* 1344, 1348 (Fed. Or. 19M). The 

-litendly no evidence-supporting thenon.movingpa,ty,Ii/«c«.JteT^ 

inc., 103 F.Supp. 2d 345.350-51 (p. Del. 2000). hut whether d« evidence rewiwiW/ supports 
0«i«ysve,di«t Con^v,Aae^yHeMServs.Inc.JlTM\m,^^ 

Diarfcte«iit$graiitJMOLItuiK«thcrecordbefotethejury.reasonable 
co«hlnothaveteachedlhatverdktFed.R.av.P.50;i»*r««.£t«erC»^^ 
Con9u,er>istonCo^.TnfMm,Z93(e^^ la deciding whether to grant 

mOLon any issucafterajittyh»s.eturBedaverfict,-the court detera^ 
jubstantial evidence exists in the record to support the jtiry^^ 

legal 5tandardUappHed. il/«rib«fliiv. lirest^JMrum€nt^6,e^SlV3d967,'9^5(F^ 
Il.aaditiontothespedficgro;mdsofJMaL.^J^ 

tmws and reserres^ of its arguments with respect to chuin constnictioo as set loro n » 
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Clu 1995)» aff'd^ 517 U-S. 370 (1996). Subistanlia! evidence is the quantum of evidence 
that reasonable jurore would accept as adequate to support the finding under review. 

JMOL should be granted if "-a party has been folly heard on a^ 
legally sufficient evidcniiary basis for a reasonable jury to find for that party on that issue * Fed, 
R. Civ. P. 50(a); see Nonhview Motors. Inc. v. Oirysler Motors Corp., 227 F Jd 78, 88 (3rd Cir* 
2000). In a patent infiwgcmcnt action, •*JMOL of non-infiingcraenl is properly granted if no 
reasonable jury could have concluded that a limitatiott recited in fte properly construed claims is 
foundintheaccuseddevice.eitherKteraIlyorunderftcdoctrineofe<^ Medtronic luc. 
K Advanced Carac^cular Systems, iia,2U¥M 1303, 1309 ^ed.Gr. 2001). 

To oveicoiiw a motion for JMOL. the non-rnoving parqr must point to ^swtetantial 
evidence- to support a finding in its fiivor. SeeMatta v. Sdodmerhh QaUbns. Ine^SSl FAI 
1320, 1329 O^eiCr- 1991). Merely **oflhand and conclusoiy statements" arc not sufBcicot to 

overcome die motion. Id. at 1327. 

The patent owner bears die burden of proving tnfiingcment (hr a prqxmderance of the 
eviderrcc) that ihc accused device, or use of that device, has an the linulations of die asseittd 
claims. Novartis Corp. y. Ben Ke««e la&r. /bc 271 FJd 1043, 1046 (Fed. Or. 2001)- 

B. Smith ^ Nepbe w»s Accnsed Probes And The Ibe Of These Probes Do Not 
Infringe The Patentt In Sntt Uuder The Doctrine Of EipivaleBts 

AithroCare introduced m evidence of infiingemcnt under die doctrine of eqmvalenis, 

and JMOL on this issue should be gnnted. ArUiroCarcatteii^ted to introduce evidence 

regarding equivalent infringerocnt for the first thne during redirect examination of its expert Dr. 

Goldberg. The Court properly excluded this bcteled'^buttar evidence. (PX 415 at 1144). b 

niaJdng the niling, the Court suted that Arth^^ 

d&cct cxanunation and that, even if it had, the testimony wouW not have been pennitted because 
the equivalence analysis m Dr. Goldberg*s report was insufficient ild\ Thus, judgment as a 

constnxciion brief (DX 246 and 2S2). to the fextcnt diat the Court adopleda dififbent claim 
consmicdon from that set forth by Smith & Ncphe«r. 
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mancr of law thai SmiA & Nephew does not infiingc any clahn of any patent-m-suit undor the 
doctrine of equivalents should bc granted. 

C Smith & Nephew Does Not Directly Infringe The Method Claims OfThe 
•592 And *882 Patents 

ArthroCare failed to provide any evidence that Smith & Nei*ew itsdf uses or has used 

the Saphyrc. ElectroBladc, or Conuol RF probes in surgery as required by the claims of the '5»2 

and *882 method patents, •'A mcAod claim is directly infringed Pidj^iyctupraeddng the 

patented method.^ Joy Technologies, Inc. v. Hakt. Ine^ 6 FJd 770, 775 (Fed. Cir. 1993) 

(emphasis added)- ArthroCare has oOcrcd ho evidence from which a reasonable jury could 

condttde that Smith & Nephew uses its Saphyre» EkctroBlade, or Control RF probes to parform 

each step ofAcmediods covered l>yAithroCare*s claims, hdeed, the only evidence at trial was 

that Smith & Nephew does not use the accused probes. (Sge»eg;,DX4l4at961). Tlius,Ae 

Court diould enter judgment as a matter of law that Smith & Nephew does not dnecily uifimge 

any cl»m of die *882 or *S92 patent 

The*S3«Fatent 

1. JMOL Of KoiHlnlHngement OfThe Oalms Of The ^536 Patent b 
Appropriate Beennsa Arthr^e Failed To Prove Thai These 
Probes Are Used As Part OfThe *nEtectrosnrsM Sy^ 

Claim 45 of the *5^€ patent and die clafans Aat dqpend from it (asserted cbsms 4d, 47. 
and5«cUimanelectro5urgical system, wWchindttdtt SpecificaBy, the 

•536 patent is directed to an electrosurgical qrstcm that can be iBcd fa c|)^ 
surgery in a dry environment - because lejlcctricairy conductive liquid, such as isotonic saline, 
is directed through a fhiid pth part areturn electrode and to *e tar^ 
flowpadu- (nX-ncoi3.Kncs2«0X As descnT>ed in the Summary of die Invention:' 

The above described method is particuhrly effective m a dry environment (L<^ 
die tissue is not submerged in QuidK such as qjen, laparoscopic or ord sur^, 
because the ekctricany conducting liquid provides a suitable current flow padi 
from the target site 10 the return electrode. 



' The Summary of the fa vention is an optional part of die patent appKcatioa •;Such OTmnary 
should.whcn5Ctforth.becomensuratcwididicinventiotta$claraied.- 37CJ^JC5l.7J. 
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(W. at col 3. lines 37-41). This is distinct from arthroscopic surgciy, in which the joint is filled 

with saline (which is a Wocompatible ndd) in order to move the soft tissue out of the way of the 

surgeon and wash out debris that is produced during Ae opcraooiL Such a supply of saline in 

arthroscopic surgery fc completely separate from any electrosurgical instrument, and the saline is 

typically supplied by cither an IV bag or a separate system such as the InteliQer. 

The Court construed the tenn -system'* in claim 45 of the *536 patent to mean -an 

assemblage or combination of things or paru forming a unitary whole.** (D.L 354). The claims 

require that the system include several elements, including "an electrically conducting fluid 

supply for dircctmg fluid to the target site, •*which thus must all be part of the •Wtary whole." 

However. ArthroCarc*s expert ignored the CourtVconstruction and ftc requirement that an 

dectricaDy conducting fluid supply for directing fluid to the target site be part of the claimed 

system ^le., as part of nmitarywhole*'--such diatilie system codd be 

Dr» Goldbeig testified: 

Q. Now, is the Sapl^rebqwlar ablatioaprobe used aspart of an 
electiosurgical ^fstem? 

A. Yes,sir«ittt. 



Q. Now, is the dectrically conductive fluid ©w^pfcystcalfy connected to 
this probe that we^ve been lookii^ at? 

A. . Not this probe, sir. 

Q, So how is it then that dns probe is part ofa system that indudea 
dectrically conductive fluid? 

^ Again, my iMiferstoiu2mg^/aj^^ 
physically in contact Another exanq>le diat just came lo mittd is when we have a^ 
wireless computer system or an audio system, the mouse doesn't have to be connected \fy 
a wire to d>c computer to be part of the same system. They're all functioning to put in die 
data or to listen to the stereo- Soiid<>€in'thin^et0bepart0f,phydeal^€onnecie£ The 
electrical fluid in the joint will get there. The surgeon has to fill Oe entire |omt 10 distend 
it and the fluid will get there* It*s all part of the ^rstem,'$ir» 

(PX 41 1 at 398-399) (enophasts added). 
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fa lus testimony. Dr. Go1<«»erg clcaHy fafled to apply the Court's construction of «e teim 
"system." He iKvcrdcsm^ed how the Saphyre and a separate fluid supply fonn an 
or combination ofOiingsorparts fonningaunitarywhole.'* Instead, he actually disavowed and 
disa^eed with *e Court's claim consiniction. and said that "it doesn't have to be part oC 
pl^ically connected.- («.). Since he did not agree with the Court's claim consttuclioo, he 
obviotisty did not provide any evidence that was m accordance with the Court's claim 
constniction. Instead. aB he said was that fluid wiD get there.* (/i). Buthedidntsay 
how.* 

These onions became even more apparent during Dr. Goldbag's te$timoiiy regardiiv 
the individual claim elements. For eadiofthcaccusedproducls,Dr.Goldberg testified Ihatthe 
f«odu«conq>rise$ the firsttwo elements ofd»eqrstemiequiredbyclaim45. However;I)r. 
Goldbag's analysis ignored Ae «md element of Ac system, Ac eteettkal^ conducting fluid 

supply. For the SajJjyre, Dr. Goldberg testified: 

And Acre is dectiieally conducting fluid supplied because dtts is arthroscopy 
and awe fa decliical^ conductive flmd deKvoed by the surgeon and tfie people 
in the operating room to dwjmnt 

ODX 4 II at 447). TWs testimony fa very ntfsleading because Dr. Goldberg, and AithroCare 
continually focused on ariroscopic surgery. BiilAedaims are not so limited. ia6ct,ifooe 
were to use the Saphyic in. 6c example, an «al surgery swAasdescribedfatheSumm^ 
InventiooofAe '536 paom* die device vifooM not w«k because AeS^*»re does not IM^ 
fluid supply as part of its sysimv Dr. Goldberg actually recognised thfe in hfeexperimentadbo 

widi the Saphjrre product (I* at 4IQ: 

Q. You mentioned ttat yon also tested the Sqthyre when the lelura 
electrtide m air and the active electrode was in saline; fa ftat lighf? 

A. Yes, sir. 

Q. Can)wdescfibcfi>rAejwywhatbapp«edwheoyouwedthe 
Saphyte probe in that mode? 

»Utewise, for the Control RF awl EIecti*Btod«prodiw«M>r.O» 
evidence that Ac products ait a "Vystem'* M lapnred by Clam 45. 

8 
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* A. It didn*t work.Thus, any testimony that the Saphyrc pipbc 
includes the fluid supply simply because it is designed for arthroscopic 
surgery is misleading and inconrcct. 

For the Control RF» Dr. Goldberg did not even mention a fluid supply and simply said 
(«.ai448): 

There is electrically conductive fluid, as weh as a current flow padi when the 
generator is on. 

Similarly, for the HcctroBIade, instead of describing a fluid supply <Tr, at 449): 

Up the shaft is a return electrode. It's connected to the generator and il*s in 
electrically conductive fluid and there is a current Bow paUi through the 
electrically conductive fluid at the time &e generator was activated. 

While the Smith & lM«w pr<*es are used in ihc pw^^ 
conductmg fluids, th;« fluid Is not supplied 10 the target site by the pio^ q>X415aty76and 
1013)- Fhrid, typically from an IV bag, is instead introduced by a separate and dislinci piece of 
medical equipment such as d>e cannula that is also used for the videoartiiroscope. (DX 414 at 
315-16; DX 26S, Ex. 43). That separate piece of equipment is not part of the **e1ectrosurgieaI 
system." The Smith & Nephew probes and fluid supply are not part of the same assemblage or 
combination of things or paru forming a •%mitaiy whole.*^ 

Moreover, AnhroCaze mtroduced no evidence that the afleged system included a fluid 
suppty -for directing fluid to the target ate.* Instead, the testimony was tmcontrovcrtcdfliat die 
purpose of die fluid supi^ used with Uie Sraifli A NqAew probes was instead to flood ttie inade 
of die jo int in oidcr to move soft tissue back and also to wash out debris, <DX 4 1 4 at 7804 1 and 



790) 



*With respect to AithroCarc's attempt to argue that die separate Snridi & Nephew bitellj^ fluid 




Dnicker testified dmt this System Configuratioo is for compliance 
ThiB» to tfK extent this evidence is taken tojjuppoit the inference flat the 



nw complcttlyscpmte from the acctioBIwIe system. (DJ.4l5atl0l8>. 
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Sitwe ihe probes each bck the fluid supply element as part of the ekctrosurgical system 
as requiied by «he claims, they cannot direcdy infiingc Acse cbims • See Xa Corp. v. KineUe 
Concepts, inc., 223 FJd 1351. 1358-59 (Fed. Cir. 2000); Loitram Corp. v. Ronont Aic. 939 
fid 1533, 1535 (Fed. Gt. 199l)rro establish infnngement, every limiution set fordi ina 
patent claim roost be found in aaaccused product or process exactly or by substantial 
equivalent-). Because AnhioCare foiled to presemevideiwe by wWch a leasonabk jury ^ 
fmd that any of*e accused products satisfies the "systein^requireraeja of clai^ that is 
incorporated into asserted clain»4<, 47. 8nd 5<. JMOL of noo-inftingwnent of these claims is 
proper* 

E. The *592 Patent 

1. SinlthA Nephew's Accnsed Probes Do NotlBdftJ^ 

ne 'S9l Patent Because ArthroCare Has Failed To PweTbatThe 
Accascd Probes Satisfy The Requirement That "The Return 
Electrode Is Not In Contact With The Body Strectnre" Or The 
Requlreueat Of "Spadn* A Return Eleetrode Away Wtimlht 
BodyStructwc^ 

Oaiml of tho '$92 patent te<iuites>»ltlootogaretur« electrode .^s^ 

toeontactinththebodystr«ctu»»aiidelai«23ieqpiire»'^cfaM 
(hebodyslrurturo.-TTieCourtcoostruedlhesetennstoineaiittot'l^ 

cortactthebodys«ructure««irdtoto*lte/«^i»«^ 

> (cnqihasismcrigitial)/ 

AitlimCare*$cxpcrt,Dr.C3oldbcrg, again ignored the Court's cWmcooslnicttoii^ 

rendered his opinion that the Smith &Nephew |wobcs infringe: 

Q Now, docs that portion ofihc<ton as construed hy the O 

requiie dal the Saphyte bipolar ablation piobe return dectro^ 
lissttc during die course of an entire ariroscopic iTOcedure^ 

A. NOpftdoesn't Mr. BobiWp you raised a very iniportant- 
•And.as discussed above. Artfik:aicto^^ 

scoaratc fluid supply is in aiy way equtvakmionMiloryw^ • . 

sSfidently spaced fromihe eleorode «««^« ^ mmunBcd«|rteo^^^ 
dS)deaJAepa&iil'$»issae,- Thus. Sttuthft Nephew subiititt tot AiAroGitfeifcd to 
prove tefiingement (rfthat dnm fiw the same reasons. 

to 
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* * * 

' A* I was aboirt to try to cxpbin to the members -the ladies and 
gentlemen of the juiy as to why this is a vciy important point The claim is 
ulldng about a method for applying electrical energy, so the issue is whether or 
not a device infiinges when the electrical energy is not — when it is being 
applied. There are a lot of parts to a surgeiy* includnig putting in the camera; 
tatdng out d>e camera, taking care of the patient that don't involved applying 
electrical energy. So the key is, is this method bang infringed when it's 
fulfilling the claim which is v*en the energy is being applied? Sc tht only way 
not to infringe thbdalmwbbtkede)^ is w make sure A4aA^ 
deetrode— , 

is always in contact when the tnerzy is on. And as the videotape and Mr. 
Marsden suggested, very dearly there is occasional contact &cquently,but often 
there isn't The probe is designed to enable they're not being.eontact If it's not 
in contact, it*a being infringed 

(DX411 at421-22)(cmpbasisadded), 

Dr. Goldberg^s testimoi^ diat Ae use of Simth & Mcpbew^s products infringe the cldms 

of the '592 patent is based on Aj1hroCare*s pteviousfy-f^ectcd snteipicUti^ of Ac claim tem, 

rather than tfseOHirt'sconstntctoa. Specifically, by stating that te'^onlyw^ not to infringe 

dus clam widi the device is to inake sure ^ the r 

the energy is on^"* Dr. Go! ^berg is ^)[4ing AiUvoCare^s tempofd ftnitatiott dat tbe Court 
specifically rdected. 0X352, p. QC^oA parties have proposed a claim coristnictionfta^ 
improperly imports a time limitation into the dam The chum limitation in dispute has no 
relation to the time required to perfofm the method.'^ 

The fotlowing chart demonstrates how Dr. Goldberg has ignored the Court*s constructioa 



and continued to apply AitfaroCare*s original and now rejected constnictitm: 



ArthroCare's Relccted Arsnment 


Dr. GoIdbers*s Tesdmow 


**Smith & Nephew's Y^oposed experts have not 
offered any evidence or opinion that the return 
electrode of die Saphyre is always contacting 
patient tissue durmg use.- pX 252 at 12) 
ferophasis addedl 


**the only way not to infringe this claim with 
the device b to moke sure that the return 
deetrode ... is aiw^ In c#iii0Cf when tbe 
energy is on.'* (tt. at 421-22) (en^thasb 
addedl 



Further die Court's claim c<mscaiction refers to the performance ot all three steps of the 



method. Only one of those steps requires the application of RF energy^ However, Dr. GokJbcrg 
and ArthroCaie completely ignored the first step of the method -•^ilioning the electrode 
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tenmnal into at least close proximity with the target site.** (JTX*3« claims 1 ami 23). Both 
ArothroCare and Dr. Goldberg ignored return electrode contact with Ac tissue wkcn the probe is 
being positioned before the RF energy is being applied. This misleading view is evident Mm 
Dr. Goldberg suies *^Ki)en we^re uOdng abottt ccdpathu ttftntrff^ which H wh^ the claims 
are referring to^ they're Gmiting it to very small perMs efttmeJ^ (DX 4 15 at 1 1 19) 
(emphasis added). But the C6urt*s claim constnjctioa expressly rejected any time limtC, and 
certainly is not limited to the time period of activation of energy. Thus, Dr. Goldberg's assertioa 
of *Nvhat the claims are reiming to** is simply inccntct 

bi fact» AithroOre introduced absohitely no evidence that Ae method of using the 
accused products met these ttmitations of the *592 patent under the Onirf s claim constrwtion. 
Indeed, even all of its cross-exanumtxon of Smith & Nephew*s witnesses was based upon the 
erroneous claim constnictioa which Ar^roCarc bad proposed, and which the Court had rejected. 
{See. e.g.. DX 41S at 983 and 103S-3Q. 

Instead^ under the Courfs cbim constiuction» elf of the evidence attiial sho^ 
return electrode fiequen4y contacted tissue at various times when one or more of tiie doee steps 
of the method was being practiced. As can be seen mtiievsftioussales-txain&ig videos (DIX 
315, DTX 31C, and DTX 897X tthe three ^eps of die nieihod are cotttiiiu^ 
the power is not being applied, llie active electfode is being position^ 
surgeon applies the power.* Thus» Dr. Goldt>arg*s and ArthroCare*s evidence was not based on 
the Court's claim eonstructibn and caimot support a veidici of tnfiingement 

The con^on fc^fff&ig the time period m wdildi one anal^^ 
devices was ftnrdier compounded m AitfaroC^'s closmg argun^eiit; in wfaidi Mr. Bdbrow 
mislcadingly argued: 



^ ArihroCare attempted to inislead the jury when it twicestopped die Sapl^ v^ 

in the middlcof the pcrl(»mance of the dakned method whoi the return was not ccmtactmg tissue 

<DX 415 at and suggested this wa$ proof of infiingemest The Court's claim e<mstructioii 

ivas clean the mum electrode bim to contact the body ''at&D'*dura^ 
method and die method k not coniqilete until dl tluM steps ate perform^ 
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There is no minimum time period If energy is applied for three seconds and the 
retiffQ electrode is not in contact for those three seconds, and the active electrode 
is close to the tissue^ and RF energy is applied and all the other language is met, 
this is satisfied This is satisfied. 

Now, if In the fourth sccondf it hits tht Hssutf x^eft that ii*s ttot practidttgAe 
method. But if in the fifth and sixth seconds, it*s away from the tissue again, 
then it is. There is no time limitation. 

I can perform diis method for rK^o sc'^ondsM could perfonn it for two minutes* 
There is no time limtutioit 

(Jr. at l5S0-St) (emphasis added). While this Court mdeed held thai there were no ten^ral 

limitations to the performance of the c!aimcd method, it also held diat that **thc return electrode is 

not to contact the body at all during the performance of the dalmed method^ (4/9/03 

Memorandum Order at 2, DX 3S3) (emphasis in original)* Thus, ifthc energy was still on when 

the return electrode *1iits die tissue*" in the fourth second of Mr. Bobrow's example, tbete wpiM 

be no infringement no matter iRduit happened om die first tfm se 

Finalfyt AitfaroCare presen^d no direct evkience Aat doctors do not touch ^ 

electrode to tissue during use ofdie accused products. In ^ct^ArthroCare presented no evidence 

that dtt doctors ii4k> used Ae devices actuaHy used them to pct&na 

claims. ]>.(k)ldberg*sontyopinion»8nd8nd]atdi^ 

used the Saphyr^afrer the Qatents* issue] date in the United States.** ^r.9i4€^seeabb lu 
465*^and470). There is not one sfared of evidence diatAe uses described Dr. Gold^ 
were actuaDy directly infrioging the methods of the *592 patent. 

Dr. Coldberg ignored the Court's claim constniction and {»esented its infringement case 
based on ArthroCaTe*s long rejected argument of what the claim means. AithroCaretfaus failed 
. to imsent any relevant evidence by which a reasonaUe jury codd find that d^ use of any of the 
dvee accused products satisfies die return electrode *iu>t in contact** requirement JMOL of noo* 
infringement Is pn^Kr. 
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F.. The '882 Patent 

1 Tfcere Is Ho InfrlngemeDlOfTbe '882 Patent B«ea«$«Tb« 
CcrtUkate or CMTectioii Is Not VaHd 

Tbt Certificate of Cotrectkm broadened the scq« of daim 1 of Ae "882 patextt by 
Tcdudns the number of electrodes required by the claim. Prior to theCertificatsof Corrtctkm. 
claim I of the '882 paual required four electrodes: an electrode teiroiBal, an active electrode,* 
return electrode, and an electrically conducting terminaL (TO2«tcol.24Une$M2). Aflerihe 
Certificate ofConcction. the claim required only twpekctrodess anefcctrodetetminalanda 
return electrode. (5ec Certificate ofConection attached to JTX-2). 

h was undisputed at trial flat if the Certificate of Correction had not been obtaincd-or 
was invaKd- Srnidj & Nephew would IK* iii&inge the '882 patent, because the accused Con 
RF and Saphyre products have only two deciiodes. (See testimony ofAiAroCare's expert Dr. 

Cjoldberg, CTr. mO)PX4l5)).* 

As set forth in Smth & Ifc^w's brief in soBport of its motioo fiw a new trial (filed 

concurrently), Smld» & Nei*ew contends that the issue of validiV of GWificate of^C^ 

shouMneverhavebeetisobmittedtolhejmy. However,$ineeitwass«*mittedlothejory.aiid 

there was no evidence supporting the jury's finding that the Certil^ 

JMOL should be entered for Smi* & Nephew on Ab issue. 

The controllii« case on the validity of the Certificate of OHtectioo is5^^ 

V. Mqfesttc Products, 270 FJd 1358. 136« (Fed. Or. 2001). In that cje, the Federal Oicult 
explained that corrections are perinitted undo 35 U.S.C § 255 only tnordertoconect 

of a clerical or typopapWcal nature, or of minor character, which was not the feuh" of the PTO. 
AsexpUined taSiveriijr f^&*j»l<iee,a mi$take-of a romorchaiactet" may not broaden the claim. 
270 FJdat 1376. SincetheCourth8saliea4yto«mincdheieAattheCWific*teof& 
broadened the claim (PX4I7 at 1550-51), and AithroC*re'i experts. Goldberg a^ 

• AithroCaw tried recreate some confimon with »l^i»»0[^>^'»^^S]^;S^^£!^^ at 

tertS^toT^e ElectroBI.de p.o<Juct migbt be viewed as hava« mo« 

mWU). However,thi$te5SDonywasitTeIevamaadeonfusm^$«cethe-882pate«hrf 
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much (DJ. 415 at U09-1 1), in order for the Cdtificate of Cocrection to be valid* aUeged 
'^mistake*' dsat was ''cqnected*' must diertfore qualify as one "^of a clerical or typogFaphtcal 
nature* 

A Ceniflcate of O>jrection can validly comet a ctcncal or typograpbical irostake only if 
a review of the file hbtoiy reveals (1) fliere was indeed a ""clerical or lypograsMcal mistake** and 
(2) it is bodi ^'manifest** that d^ is an mor to be corrected and it is also "'manifest^ how to 
correa the error. 270 F Jd at 1370. 

In Smith & Nephew's Openbg Brief ir) Support of its Inequitable Conduct Case, Smith 

& Nephew dx>wed how die Ceniiicate of Cocrecdon at issue was acnia% obtained by 

ArthroC^*s in-house attocney* l^RafiBct in order to broaden die claim so diat it could sue 

Ethicon — in odier words, dial there was no **inistake* involved at alL pX442at35>. 

Ho we ver» putting diat issue aside, the prosecution history and die testimony fiom trial shows dnl 

no reasonable juror could have £>und diat either die alleged mistake or die solution for coneedng 

dieaUegedinistakewas*%uanfi:st,'*fbratleastdie 

n» ASimoHaiieousCoupleneBtaryCiaBgetoClainiS^Showt 
That There Was No Manifest ''Error^ in Oaka 1 

' Mr. RafOe filed tteRe(|uest for Gerdfi^ of Correct^ (PTX 

306 at 234-35);^ la die Request for Cntificate of Coaectioii, Mr. ^ 

alleged **eiTors*' being corrected arose in ccmnection widi an amendment he filed durmg 

inosecution of die *8S2 patent application <m March 25, 1997« (DTX 306 at 200-10). One of die 

alleged errors m vdvcd anieodhig application claim 23 (which became patent dasn 1) so d»t die 

claim required boih an ^'actrvedectrode'^aikl an **electrodeterxnn^ However, in dm very 

same amendment, Mr. Raffle also amended applicadon claim 52 (which became patent daim 26) 

so diat it also required bodi an **active electrode^ and an *'electiodeiernttnaL'* Thus. Raffle 

even been asserted against die ElectroBlade product (5;Be,e.g:,;Tr.atl2l4;seealsoD14Mat 
3). 

Aldiough die Request refers to claim ^,** it is clear diat dus was a mistaken reference to die 
appKcation claim nurnl)er, and that die request sought to change claim L (1X1X306 at 23% DX 
417 at 1510). 
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simultaneously amended the cbi« thai would 

aa -active cicctrodcr and an -clccnodc tcnnmal " (as wcH as a •^cMni cledrodcl. {See D 1 417 
atl5lM3):" 

Q, Sojusitoreyicv.inCbiml.mthcsccond— 
you changed active elecnrode to electrode tenniaal; right? 

A. Yes. 

Q. And in the third line of Oaim 26, you left active electrode aH 
alone. You dtdnU change it; right? 

A. Ttat'sconect . 

Q. Okay. And then in Ac axth line ofClaim I, yott left active 
electrode agam an alone* didnn cbai^ it; ri^ 

A. CofTCCt. 

Q. AndintheccneqpondingaxthlincofClaim26»^ 
active elc(^ode to electrode tenninat; ri^ 

A* Cofiect. 
Ttes. 8iv«»e»eviewingthe fite Wstwy of tte 

e!e«trg<le-w changed to -^elec^ 
instance of-^cth^cfectio^-inboAdaiiM I «»d26 was teft Aecoidi«gJy,i» 
reBOoaMcimor cooM Old ftaa w-^ifesT tto 
claim I.orthatftwas'^fesrtl-t'^ctive ekctrodc-shooMUc^ 

tenmnar ia claim 1. 

b. Tke AiaeadmeirtsTo Clatos I AndM CrtttedJnwiisWwt 
Kaowtng Whlcft Was Comet 
AithroCare has argued that an cnor m antecedei* basis in daim 1 soppom 1^ 

the so-called ••mistake" was "Bjaiaftjf 

Generally, the fim tin» an ckn«nt « lefened to m a claiin, an 
-an") is used, whereas «teeafier.adelinite«itk:teC^ or W)is«ed» 

» Aside4w.sldcconiptrisonofMr.IUffle'saineadinentstoa»lieationc ^Jf 
{wWehSSnei«te^rfL« I and 2$ respectively) w«i«^ 
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claim element is being described To use a definite aiticle for the ficst mention of a claim term is 
sometimes refeired to as improper **antecedent basis."* 

bi this case, as a result of the amendment Mr. Raffle made to claim 1* die term **activt 
electrode** did not have a proper antecedent basis. (JfX*2» coL 24, lines 5*12). However, anyone 
reviewing the file histoiy would see diat there were other instances in die claims of the *tSZ 
patent in which there was an improper antecedent basis. . For exan^le, as a result of the 
amendment Mr. RafOe made to claim 26, at the very same time as his amendment to clahn 1, the 
term **electrode terminal** also did not have a proper antecedent basts* (JTX-2, coL 25, Imes 24* 
30). Tbu^ anyone reviewing the fik Ustory for the '882 patent would see that (a) Mr. Raffle 
amended claim I to include both an ''acthw electrode* and an **electrodetennm^ 
provide proper antecedent basis for the "^tive electrode,* and (b) at the very same time, he 
amended claim 26 to mchide both an **acttve electrode** and an '^electrode toraina],** but did not 
provide propa antecedent bads Sk die "Electrode teiminaL** 

Ct ven d^, ii would not be possible for mie reviewing file histoiy to detesmme (I) 
whether any error occurred at all, or if so (2) whedier the erxor was to cbnn 1 <^2(or bodi,or(3) 
whether **dectrode termiiiar should be *'dctive electrode** or ""active electr^ 
^'elec^ode terminaL** Certamly, no reasonabie juror could po^ly find that azi^ 
'"manifest** If anydiing, to the extent an antecedent basis error would be recognized at all, die 
most obvious way to correct the error would be u> simply change ''the*^ to ^'an** to conrcct die 
antecedent basis. 

c ArthroOa«*s FaOiire To Object To The Examiner's 

Statement Of Reasons For Ailowaace Shows That Tbera Was 
No ^'Mmnlfcst Error'' la Clnini 1 

Further, anyone reviewing die file histoiy would see dia t the Examiner bad relied on the 
alleged *W$talce** in claim t isdien deciding lo issue die ^882 patent, and would dnts not diink dwt 
the alleged cnor was **nianifest** 

As is not uncomnwn, the Exammer provided a statement of Us reasions for allowing the 
*882 patent to issue, wjfuch relied on die scope of application claun23 as of June 22, 1997— Le., 
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before ii was broadened by Mr. Raffle's Certificate of Correction (DTX 306 at 222) (emphasis 
added): 

The following is an examiner's statement of reasons for «llowaiK«: The prior ait 
of recoid does not disclose or suggest a method for applying energy to a t»get 
site on a patient body strectwe conning providing aa eUartie terminal and a 
rerirrii <«e«inwf« electrically coupled to a high Irequeney voltage so^ 
positioning the aaiv« dtctrtde in dose proxiinity to the nrget att m fte 
presence of an eleaHeatty conducting termbtat, and. applymg a hi^i frequency 
voltage between the electrode termiiBd and tf« return electrode, ttc high 
frequency voltage being sufficient to vaporize the fluid m a ttua byer over at 
least a portion of the electrode tenninal and to induce the dtscharge of eneigy to 
the target site in contact with the vapor layer. 

As can be seen, the Examiner's Wsasons for Allowance was clearly based on the 
«^«6orT«cter scope of applicationclaim23 asHesseotiallyqooto 
Iteasons for Allowance with application claim 23 as set forth in the Ama^^ 

1997.1XIX30<«l20l). 

Moreover.anyooe reviewing IhefikWstoiywottMtaw that stt^ 

Reasons for Allowance is bindingoothepalaitee. absent anol^c^ StiEOty 

Mfg. Co. v.£>c<»iKr«. Qfc.mFJdJTJ. 579 (Fed.ar. 1999) (l»ldtag that fahne to respond to 

an exainmer-sreason for allowance ftoctto^ 

claim). Thus, since AithroCare never obfectcd to die Unfing statementof Reasons fer 
AHowance. there U amply no way dttt anyone reviewing flie file history wouM *^ 
"nanifesf that Acre was an enw fa the statement, and thus In daim I. 

d. The ABeged Errors Were Not Even "Manifest" To Mr. 
Raffle 

As shown above, claims I and 26 both inchided an ^active elecliode'' as welUs « 
"electrode teitmnal.»aBdlhcybolhli»dai»leeedeiitbasbprobl^ Mr. RdflccarefiiHy reviewed 
bothcbimswbenthe;8ttpalentis$ued.(DTX306at23$).YetheonlysoughtaCeitifi^ 
Correction withrespcct to claim I. and he was perfectly happy to Icave claiin26 alone Ctr. 1541) 
(DX417): 

Q. Ontheccttificaleofcoirection.youdidnotasktodBngeCla&n 
26:riihit* 

A. Ibdieve*8tr8coiicct,yes. Clal«26. 
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Q. As issued 

A. " As issued. That's correct 

You did not ask to correct ihat? 

A. Tliat*$coircct 
Thus, to Mr. Raffle himself, the inclusion of both an ••active electrode** and an -electrode 
teiminal** in a claim was not a '•manifcsr error, and an antecedent basts problem with respect lo 
one of those electrodes was also not a "Wnifcst** error. Of course, as shown in Smith & 
Nephew's Opening Brief in SuppM of its Iseqaiuble Conduct Case, Mr. RaiXie^s true motive ki 
seeking the Certificate of Coircctioa was to broaden cbtm I of the *8S2 patent for AithroCaie*s 
lawsuit against Etfaicoo, and had nothing at all to do with correcting any actual ••cmrs,'* 

In tight of this clear evidence, no reasonable juror could have found eidier die alleged 
errors in claim I of the *882 patent to be -manifest,** or the manner correcting those alleged 
errors to be '•manifest" According/, JMOL should be entered that the Certificate of Conection 
is not valid, and dierefore tet there is no infiingonent of the *882 patent by the accused Smith & 
Nephew products. 

2. Non-sndion Models of SmKh & Nephew's Saphyrc Products do Not 
Infringe Qaiin S4 of thit Patent Because ArthroCftre Bas Faded 
to Prove that these Products Satisfy the Requfremcnt of ^^EvacnatiBg 
fluid Generated at the Target ^te whh a Svction Lumen Having n 
]>lstal End Adjacent the Electrode Temihiar 

Claim 54 of die * 882 patem requires evacuating Ihnd wiA a suction hi^^ 
end a<$acent die electrode terminal Several of the Saphyie models accused of infiuigirig diis 
claim do not come widi stxtion. Thus, it is in^^osablc for these modeb to evacuate fluid and 
infringe claim 54. Aithn>Care has adtnittcd that diesc products do iiot infringe tfiiscl^ D.L 
4 1 7 at 1493-94, D J. 405 at 3. Ihus, JMOL of non-infringement of claim 54 is appropriate widi 
respect to these products. 
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G. Smltb & Neptiew Is Not Liable For Contribodiig To The Infringenient Of 
Any aalm Of Tbe Pateots-ln-Snlt 

Even if AithroCare had offered evidence of direct tn&ingement by Smith & Nephew 

customers. AithroCare has not presented sufficient evidence ftom wKch a reasonable jury could 

find Smiih & Nephew liable for contributory infnngcmcnt under 35 05.C § 271(c). As part of 

its casc-in<hief on contributory mfiingement, ArthroCarc had to prove that Smith & Nephew's 

probes arc not staple articles of commerce suitable for substantial non-ininnging uses. See 3S 

U^.C. § 271(c). The focus of the analysis of non-infnn^g uses is the thmg actually sold by the 

accused Inftingcr. Hodask v. BhdtDmg Co., 833 ¥2dA515, 1578 (Fed. Cir. 1987). Ycl 

ArthroCare never addressed the rxm-infriagiDg uses* much less presented evidence that those uses . 

arc not substantial 

Indeed,i)r. Goldberg's only testimony on the contributocy infringement or die non* 
infringing uses for Smith &Nephew*s probes is: 

Q. >tow, Dr. Goldberg, d»c last subject I have fer yon today has to 
dowiftcontributoiyinfiingcmcnt. Have you fonned an opWbn about wheAer 
Smith Sl Nephew is contributing to the infringement of AithroCare*s asserted 
claims through its sale of die Saphyre, Ac C:6ntrol RFand die ElectroBhde? 

A. Yc$.Ibave. 

Tell US your opiniott, please? 

A. SroididtNephew»by the feet dattheyaresellingditsdevice, 
teaching Iblks bow to use it in an infringing way, are cenatnly contributing to die 
infringement of tese^ateirts. 

Q. And can you tell us ofaiiy documents or other inlioimatioB on 
which you base your opinion? 

A. Wellrflthcdocumentswchavcjustgonedirou^dw 
instructions for use and the sales gyides» axe clearly poiiiting, they arc teacbu^ 
to, and providing product to infringe these patents. And impcmn$p44ftt t0 
add, tn urns of the contrthndng to injrtngemeni, b Aet, as I have sh&w$$f As 
documam Atmsetns st^ thai they an seiSng these devices t0 be used far 
' arthrascople surgery, tt^farcAer things. 

(Tr. at 499-500) (emphasis added). Not only is this testimony not supported, but It is also fedally 

misleading and prqudicial. As discussed *ovc, the patenis^suit are not limited to ardirosco^ 
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devices and methods, and in fact are directed to open surgeries. AithroCare^s continual emphasis 
on arthroscqnc products wrongly suggested to the juiy' that, since ArthroCare^s ammerdal 
products are arthroscopic devices* Smith & Nephew^s arthroscopic devices must tnfiinge. This 
was unfair and misleading. 

As described above. Dr. Goldberg*s opinions that the use of Smith & Nephew*s probes 
infringe the patcnts*in*suii lack sufficient factual support, ignore die Court's claim construction, 
and was not disclosed in Dr. GoIdbcrg*$ expert report. Even if one accepts Dr. Goldberg's 
findings of infringement, it is readily apparent and uncontested that thae are substantia] non* 
infringing uses for the accused products that do not infringe the asserted daims of the patents-in? 
suit b fact, &ere are mirnerousnon-mfringingi^ 

Examples of uses of the accused products that do not mfiringe the *S92, *S82^ and *S36 
patent claims are using the probes to apply e&agy wfaik Ifae renm 
tissue, using the ^obes to apply enagy without creatmg a vapor hor^^ 
pan (rf ah electrosurgical system that does not have a Httid supply as part of a *^mi^ 
dcdiosurgical syslein. 

Dr. Goldberg has testified that the accused products tnfiinge the dainis of the *S92 patent 
because in use they are in contact with tissue while en^ (Tr.at 

42 1 '22). In reaching this condusion. Dr. Goldberg recognized tiot the letum electrode of the 
accused devices does frcquendy touch tissue while power is being applied. (IV. it (^'as 
the videotape and Mr. Marsden'suggested, very cleariy Uieie is occasional contact frequent 

It is thus uncontested that using Smith & Nephew's probes to apply energy white the return 
electrode is in contact with tissue Is a non-infiinging use of tese probes even under 
Coldberg*$ description of what constitiites infringeineiit * 

Absent some evidence that these the non-infiinging uses of SmiA & Nephew^s probes 
(/^n use widi die retura electrode in contact with tissue) are not substantiai noo-mfringing use$» 
no reasonable jury could concbde that Smith & Nephew is liable for eonlributoty infrii^enient 
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H. Smith & Nephew it Not Uable for Indaceineiit of hfrlngeineirt of Aay 
Claim of the Pateots-iD-Sait. 

Kor has ArthioCarc offefed evidence sufficient to support a finding that Smith ft 
Nephew has actively induced oAeis to infiringe any of (he chums under 35 U^.C. |27l(b). To be 
liable for active inducement, the hKlucet must have>sses$ed the specific 
another's infringement and not merely that the defendant had toowledgc of the acts altcgedto 
constitute infringement- McBvfWe Siito Co;p. V. Paf^o«^ 

Cir.lJWO). Toprovcinducement,ArthroCarcbcarstheburdcnofpcovmgf.ntthatSmith& 
Nephew'$customersdirectlyinftinge.forthereisnoKabilityforinducememwit^ 

. coriespoodingactofdirectinlnngemeat J<yrectootogto^ 
(Fed.Clra993>:/V««<orAO».fcteQ.v.M.teeoW^/^^ 

Del \98S),i>i>ernUedcnad^gromds,»^ WmBendCo^li 
F3d 1185 (Fed. Or. I996)rnwe canbc noKaWKty for inducement of infiingement under 
section 27l(b)t»less an actual infiingpmentiiivioUtion of secti^ 
ArthroCaremnstalsoi^vethatSmithANepbewinduceddurtdirectini^^ iMSim^ 
Sb/e,.9l7F.2dat553. AdditioMny.ArtbroCatc won show that Smith* Nephew bad actual 
intent to cause the acts whJcb constitute the inlnngement Hewka-Pattanl Ok v. Bamek A 

Lomb tne^ 909 1464. 1468^9 (Fed. Cir. 1990). 

AithroCa«ofr«ednocvidencethata«ycustomaofSmithftNephewhasmr«sedaiv 

oncoftheaccusedpn,besinawaythatmeetsanofthelimiUtionsofa»yoftheclato 

I«Jced. the only evidence Aid^Care introduced alout how S 

products came ftomSmithftNephewclidcal cvahiationsurv^whii^ido not add^ 

„«chlessanoftheele«entsre<,«iredbyae claim,. (DJ.4l0at46<i.47l.and4g4). 

l„addition.ArthroCaredidnotprovethatSmith&tM«^ira«^ 
infringe «.y of thecWm, of thepatentsin suit A«hroC«* argued for the 

oAen«se inadmiss.1* andhigMy prtjudidal copyfc^ 

relevant .oshowlheintentto.auseinfiinge«erteIe»e»tofitsi«luce^ Crr.at24. 
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25). AitboCaie's ••copying*' stoiy, which coiisisicd only of an oi koninem attack and evidence 
that Smith & Nephew looked at certain ArthroCare products (with no evidence of actual 
copying), was wholly insttfTicient to show that Smith Sl Nephew actively induces any sudi 
infringement Moreover, ArthroCare introduced no -evidence- of "copying- related to die 
Saphytc product 

AnhroCare also attempted to rely on evidence that Smith & Nephew instructs users to 
avoid contacting ncn-target tissue with the return electrode of the Saphyre product (Tr* at 486). 
In ardtroscopy^ there is a well-recognized distinctioKi between target and non-target tissue* Philip 
Eggers, one of the co-inventors of all three patents in suit, testified that tissue such as die 
meniscus is an example of target tissue and teuc such as cartOage is an example of nwteget 
tissue. (Tn at 351*352). Smith ^Nephew does not nistruel users to avoid contact wiAaiigr 
tissue,itonlyinstiuctsuserstoavoidcontactwithii^iH^r^ Hius^ArteoCare's 
supposed ewlence that Smith A Nephew is inducing infringement of ^ '592 patent daims by 
instructing surgeons not to contact non4argeted tissue with the Saphyre probe does not support 
Dr. Goldberg's exclusion, and, in &ct, contradicts H» 

ArthroCarc*s evidence is insufficient to suppmt a finding that Smith 4^ Nephew's 

customers or users actually use d^e accused j^bcs in a way diat directly infringes any of die 

claims* much less that Smidi &. Nephew actively induces them to do so. 

L Because The Rdevast Factual EvIdeDce Is Undlspnted^This Court Should 
Find The Asserted daims Of The ratcBts-Ia-Sult IftvaUd As A Matter Of 
Lnw 

It is wen recognized that a fimfing of invalidity requires proof by clear and convincing 
evidence. Mahurkarv. CJL Bard.Ii^T9YM 1572, 1576 (Fed. Or. 199d). Nonetheless. where 
die relevant facts are undtsputed^whedier die reTcrcnces are prior ait and what those references 
discbse^ajury may not snnply ignore dio6ef«:ts SeeVerdegui 
Brothm. htc^ v. Union Oil Company CfCanfomi^* 814 FAI 628. 02 (Fed Cir. 1987) (granting 
JNOV based on the •^mcontradicted disclosure- of a prior art referenceX see also WFY 
Enterprises. ZXC v. Echosiar Communs. Corp.. 191 F. Supp. 2d 530. 5«l-« (D. Del 20Q2) 
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(gnnungJMOLbascdonW«p«tedevidei«*tf«thepatc«w«in«^^^^ 
finding ihat no reasonable juiy viewing the docuHKnte^ 

otherwise-!. lfU»e prior art feferences show that all oftheHniitations of a paic«ctoim« 
preseiit.th««iialcourtisr«»«fr*rftoenterJMOL of anticipation. See a.;Andersm v. Ubaty 

Lobby, 477 VS. 242. 250-5 1 (W8fi) (The trial jtidge must <firect a verdict it under the 

govcrningUw.therecanUlmlonereasonableconclusionastothev^ 

Inc. V. Upfohn Co„a*. ActionNo. 9W5<«LR. 1996 WL 31209 (D-Del.). qfi-rf »22FJd 1476 

(Fed. Cir. 1997). (entering JMOL of in«lidiv*fe««'**c evidence, viewed in. HgM 

&votabtetopbintifi;neveithelesscoinpeb.vadieteootiMy»Aalofthe|^ 

1. There Are No FacnulDI$pBt«»R«l««to«T«V«B*V 

In the pnseat case, thereaie w fi««oal disputes reUdng to val^ 

dispute thai thesixrefcrencesreHedorihySinitbANephcw«eprior«t. Moreover. Iher* is no 
rtal dispute about tUrdevant disclosures of these reftrences,cc of the p9t^^ 

Snnth&Nephew proved by clear and convincing evidence that each of Ae asserted 

daimsofthepatents-in-suitisinvaUd. Its expert. Dr. Taylor, showed bo*-o« a HtnStati^ 
Brnitatioii basis-various prior ait patents andarticles anticipate the «^ 
(PX4l6atl294.»13).*882(DJ.4l6atl3l^25)and'592(DX4l6atl325.34)patents. 

Si«.T«ly,Dr.Manwaring.o«eofSBn*&Nephew'sotber«q>eitt^ 

paientlstovdlA (PX4Ma»883.9«>. AittaoCarc on the other hand, fatted to put forth 

evideiKetoreb«tS.nith&Nephew-s/»fi«^*feshowin,offa^^^^ 

to.esdfyoovaKdiV.Tl«».ArthroC.reiaaeaton«titsburdealoln.r^ 

showingthatthecWrm-evaKd. £«:fi«*t««e«i«fi>o*. Ji«^ 

(Fed.Cba99«)(holdingth«once.defendaalde«o«strates.i,^ 

patemholdcrmustcon*fonmdwithco«vi«ctog«vide.Ke.ord««t^ 

Coip. V. 5fcW«elerCte.740F2d 1529. 1537 (Fed. Or. 1984>. 

I«tead,all AithroC«dklwaseross.exarnineScnithANephew'sexpert^ But 

ArthroCa«-scn«-cxanBnationfaitoshortofcrtatihg.i^ 
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verdict that th$ asserted claims are valid. Nodung brought out in cross-examiiatioiis of Drs. 
Taylor and Manwaring undermined the limiUtion-by*Iim}tation analysts jvesentcd by these 
experts* AithroCare's counsel merely cited irrelevant concessions related to claim constntetton 
arguments that ArthroCare had proposed, and that this Court had already rejected. In light of the 
verdict of validity, AnhroCare*s focus on irrelevant aoss-examination topics clearly confiised the 
jury, since none of these ''concessions'* rebutted Smith & Nephew's clear and convincing 
evidence of invalidity. Thus* no Teas<mable jury could have failed to have found the patents 
invalid, and the jury's verdict cannot stand Pannu k hlab Corp.^ 15S FJd 1344, 1348 (Fed. Cir. 
I99g), 

L The '536 Patent 
Smith & Nephew proved by clear and convincing evidence tfsat the assarted claims of the 

*536 patent ait invalid. Specifically, Dr. Taylor provided a Kniitatioo-lorrlnniUttoa analysis of 

how the ElsSsser and Roos Article (EXTX 59A and 59B; DX 416 at 1294-1300), tiie Roos *19S 

patent 0>TX ll;DX416at 1300-05), ^ Doss *007 patent (DTX 17;DX416at 1305-09Xand 

d)e Pao M99 patent (DTX 21; DX 416 at 1309-13) each anticipate Ae asserted clatins of the *S36 

patent. ArthroCare provided rebuttal evidence to contradict Dr. Taylor's tesdmoi^^ 

instead relied on its cross-examination of Dr. Taylor to do nodiiog more d»n confiise die jvty. 

However, Dr. Taylor did not waver or contradict his testimony during cross-examination, and his 

testimray did not provide AithroCare with the lebuttal evidence it needed to overcome Smith & 

N^hew's jTnmaybcie case of invalidity. 

a. TheFaoM99Patest 

Perhaps tfw most obvious example of how AithroOre confused and misled the jury, and 

of the jury ignoring the evidence with respect to the issue of invalidify involves the Pao *499 

ptent (DTX 21, Exhibit hereto). In his direct testimony. Dr. Taylor showed how the Pao *499 

patent disclosed eveiy liimtation— on a Iiinitati<ni-by^Unutatioa basis— in ctaims 46 and 56 of the 

*536 patent, as well as the unasserted mdependent claim 45 (DX 416 at 1309-13; Exhibit By 
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l„itsc,o«-cxaininaiionofDr.TaylorrcUtmgto<hcP»M99palert(DX4I6a^ 
12). AithroCaie only asked him about one claim Kimtatioi>-"*e return eteclrode being 
sufficiently spaced from Ihe electrode tcnnii>al to minimize direct contact between the return 
electrode aiMl the patieiit-s tissue- But this tsalimiution that is fo«^ 
•536 patent (*<«JTX.l.claim47 at eol 18. line$3^3fi).whichls the one 
Smi*&Nephewdid«orasseitthePa*M99patent. (pX4l6at 1728). Thus. AithroCare's 
cross-examination of Dr.Tayloi on thU issue was completely irrelevant and misleading. 

Since AnhtoCare did not offer an^ rebuttal evidence and did not even crosf<jamine Dr. 
Taytor with respect to any other cWm term, it wasiwiiq««^ 

a„ticipatcs«laims4S.46.and56of Ae*53<patent Yet the jury feumlothenrfsc. Thus. JMOL . 
of invalidity of these eUimswwl be entered. Ker«fego«/««».Sl4F.2dat«2; US. 

b. The Doss '007 Patent 
fahbdirecttesliiiioiv.Dr.TaykH-also$howedhowd«DossWpat^ 

ExhTrfl3ydi8closedev«yliihtot»oD-Hma^ 

47offte»536prteiit (pX416atl305^»;ExhibitC). lBittetoss^»minatioiiofDr.Tayloc. 
Art«o<^asl«dhimaboutonlytw6chhBlinntatk^ ndumeleclrode-and-connector 
located at theproxi«nlendpflheshrft-SfeenX.I.elai«4S at coLl«»lin« 
again ArthioCai*6fledtodfclt«v««tlmoiqrthatSmidi&»^ 

L Return Electrode 

Dr. Taylor exptoincd that the Doss Wpatenldi«VMe$aiet»m electrode^ 

Court's daimeonstruction. (DX 416 1306^07, 145^57). ArthroCare did not introduce aiy 
contrary testimony,andDr.Ta,lcf fid not waverinhisopiniononcross^x^^ 6«te.i«f 
seeking any relevant testimony. Ar*roCare asked a series of i«,etev«««id misleading questions 
regarding possible tissue effects by tf«rtbim (DX4l6atl3».W 

" TheseOmttatkmaie found inindepe»dentclaim4S. '^"^^^V^U^^j^^^^^^^^ 

vaMS^fTd^entcbims^tely.theirj^My^^^ 

daimT45r iaS«A«.-Wcfev. CJi»>i*.C».. 122 FJd 1476, 1480 <Fed. dr. 1997). 
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Ftrsu ArthroCare asked Dr. Taylor whether the tenn **ictuni electrode^ was cxpficidy 
used in the Doss *007 patent (DJ. 416 at 1380). ArthioCare was apparently tiying to mislead 
the jury by suggestmg that the words *Vetum electrode** must be explicitly disclosed or.the 
reference does not anticipate. This is cleariy wrong, as claim limitations.can be mherently fetmd 
in a reference* See MEHUBiophilc Itul Corp. v. UHgraum, 192 FJd 1362» 1365 (Fed Cir- 
1 999); see also Tyter lUfrigeration v. Kysa Ind Corp^ 771 F2d 687. 689 (Fed. Cir. 1 9S5). Thus. 
ArthroCare*s attempt to show that an inherent liirutation is not cxplictdy disclosed does not rebut 
Smith & Nephew*s antic^tion case. MEHL/Bhphtte intH Corp., 192 F3d at 1366; Verdegaol 
BrQ$.Jne,v.V^nOaCo.ofCal^%\A¥Mm,m(!^^ai. 1987). 

ArthroCare then set out on a palh of questtoniog dial wrt only ignored the Court's 

construction of the daon term *'renim electrode,** but also reargued the claim construction that it 

had. origuiaUy proposed and diat the Court had lejected AithroCare had sought a claim 

cmstruction that tte return electrode would have intniindtiss^ (JointClaim 

Constraction Statement) (DlL 270 at 9). Tike COimsquan:lytq'ectedArihroCBre's proposed 

cbim conslmctioii* and instead heM Aat *T2i}s contrasted with an active electrode, (he torn ^return 

electrode' means 'an electrode having a larger area of eonlaet than an active electrode, thus 

affording a lower current density.*** (4/19/03 Memorandum Order at 4) (DX 353). Yet 

AithroCare ignored the Court's claim constmction, and attempted to mislead U)e jury by asking 

quest}<ms related to tissue effect by the return electrode. At this point In the trial, the Court 

expressed some concern that the question may be misleading ""because it is maybe inconsistent 

with what Tve said.** (DX 416 at 1389). The Court went on: 

THE COURT: Well, if you are saying there is no difference between the two, I 
mean I do believe diat under dns dc6mli^ 

the active and the return. If you are saying and your point is that in the [Doss] 
prior-art re ference there is no diffoence between die two, dien that Is aa 
appropriate tine of cross. 

AfthroCare*s counsel dien assured die Cburt that tet was his intention 
spectfieally drat there was no difference between the two electrodes. (DX 416 at 1389*90). 
However, foUowintg tks interchange, AidiroCare did not attempt to show that there is no 
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difference bct««cn the two. but instead wcrt right tock to asking 
1396): 

Q. So again, roy question, sir, simply is, is each electrode designed to 
cause a tissue efTecl? 

A. Yes. 

This line of questioning is clearly misleading as it fails to take into account the Court's 
cIa>niconstrucHon,whichpennilstheretuinelectrodetohaveatissuceffect Moreover.Dr. 
Taylor's answer in no way contradicts his prior testimony, nor his te$lin»ny on redirect (Di 41 6 

at 1455-57) (emphasis added): 

Q. DidyouusetheCourt'sdclhiitiooofretumdectiodelndeteiinnwig 
whether or not the Doss reference had atetuta electnd^ 

A. Yes. 

Q. And what bflw critical etoMUfAe Court's definition of ^whedw 
or not something coDSiitafes ft return etecmide? 

A. TUeHdcaleloHeath an €Uctn4« tuning a brgtr area ^eoHUet 
thanmaearedettrvJe^OuaaJ^aagM tower ameittien^ 

Q. AadwhettyottteviewedlheDo«patail.<fid>wifindsuch«i 
dectode? 

A. Yes.Theoulerelcctrodeis-justtook8tAege©nietiy-. 



And just on thchasis of plane geometry if ywiassunKboA 
have a» sani *fctoe«, d» outer ekcirode win l«ve mote J«ftce«re«. 



Q. And does that outer electrode ineetflie Court's deSmthm of arelam 
decttode? 

A. IheEewHdoes. 
Thus. AiftioCare&Tod to rdnit Dr. Taylor's dear andcoBvincingt^^ 

Doss '007 patent tfiscloses a letnra electrode. 



28 



A 17141 



• # 



IL . ConDector Near the Proximal End of the Shaft 
Dr* Taylor testified that that the Doss *007 i>atent discloses a connector near the proximal 
end of the shaft (DX 416 at 1307), pointing specifically to cbl. 3, lines 30*34, which provide as 
follows: 

Reference is made to Rg, 9 which schematically shows a two*clectrode 
embodiment of the invention. A source of alternating voltage 12 such as a radio* 
frequency generator producing a 0 J to 20 megahertz electric cuirent is operably 
connected to electrodes 14 and 16. 

This disclosure clearly meets this Court's interpretation of **connector^ (4/9/03 

Memorandum Order at 2) PX 353): 

Tlie word connect means *1o bind or fasten togdhen join or The 
word ^^coanector,** in terms o f the '53 6 patent* diall be construed to mean a 
."^stnjcturc d)at electrically links electrode Icrminal lo the high frequency 
power supply." 

hi its defihttioo, the Court did not require that the connector be remove Thus,awire 
dtat passes through Ac proximal end of the device as shown m Rgs. 7 and 9 of the Doss *007 
patent would be a **connector^ tmder tiie OMirt*a conslntctioii. 

However, in its cross-exammation, ArthroCare <mce again ignored the Courtis daim 
construction, and asked only whedter the location of the connector was e?qplicitly disclosed (DX 
416 at 1400): 

Q. And here in die Doss *007 patent, would you agree with me that 
there is no disclosure of where the connector is located^ in other woids^ there is 
nothing that tells yott where the connects is located with re^>ect to tht shaft? 

A. Hold on a second. I believe that's conect There is iM> specific 
mention of die location of tint ' 

As discussed above, d& is both misleading and legally in cou ec t because elements that 
are inherently disclosed still anticipate. Therefore, ArthroCare did ix>t rebut Dr. Taylw's 
testimony that the Doss *007 patent discloses a cotmector near the proximal end of the shaft. 
Verde^aal Bros., 818 F^d at 631; IPPr Enterprises. LLC^ 191 F. Siq>p. 2d at 561-62. 

Because the return electrode and connector elements were the only ones that ArthroCare 
even anempted to demonstrate were not m the Doss *007 patent»aiid because Arthr 
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faHed in thai attempt^ AithroCarc did not rebut Smith & Ncphcw*$pnmaJ&oV case Aat the 
clahns 45, 46. and 47 of the *536 patent are invalid as anticipated by Ac Doss '007 patent and 
JMOL of invalidity should be entered based on this reference. US Envtronmentat Prads^ 911 
F.2d at 716; Hycor^ 740 F^d at 1537. 

c The Elsisser and Roos Article and the Roos *198 Patent 
h hi direct testimwiy. Dr. Taylor showed how both die EkSsser and Roos Article (DTX 
59A and 59B) and the Roos n98 patent (DTX Exhibit 5) disclosed every In^ 
linutatlon^y-lirmtation basts— of claims 45. 46. 47, and 56 (Ross M98) and 45,46. and 56 
(ElsSsscr and Roos Article) of the '536 patent (DX 416 at 1294-1305; Erinbits D and E). In its 
cross-examination of Dr. Taylor relating to Aesc references. ArdooCaie asked lum only ahout 
two daim limitation*— -electrically conducting flmdT and -connector near die proximal end of 
«e shaft.- See JTX-1. claim 45 at coL IS, lines l«-25. Again, the vaHifity of the dependent 
claims, whkh AithroCire did not separately challenge, stands or felb widi the independent claim. 
JtidbnboyHFidb,122F.3d atl48a. And again. ArthroCte felled to rebut Smith &Nepbew*s 
clear and convincing invafidi^ fffooC 

L CoBDcetor Near thePioxliBal End of the ^wft 
AftfaroCaie csoss-exaroined Dr- Taylor witti respect to tfie *C0MiecUw^ fimitation m die 
R<»sM9S patent, butnolwithrespcctto the ElsasscrandRoosAiticte. in any event, it was 
uw^utcd at trial that the Rooa M 9« patent tod the Ebfcscr and Rooa A^ 
coimcctoratflw proximal end of die $haft(PTX 11 atcoLT.lmcs 1-7^ 

to the present embodiment, two leads 16 pass outwards 6om the cylindrical . 
nctttoal ekdrode lU whidi at 20 are combined to fotmasiogle cable. teuMngt^ 

further msubted cable 14 10 die Ugh ftequeocy geoeiaior... 
Rguie 7 and claim 1 {uither <fisclosc a connector (D^ 

Insulated cable means for connecting said treatment electiode to one p<rfe of a 
high-frequency generator. 

Similarly. Figure 9 of dse ElsSsser and Roos Article clearly shows a removable connector near die 
proximal end of die endoscope* (DTX59Aat 133.Rg.9)(MarsdcttDec.Bu6) 
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It is clear that these disclosures m the Rods M98 patent an^ the ElsSsser and Roos Article 
satisfy the Umitation **connector near the proximal end of the shaft electrically coupling the 
electrode terminal to the electrosurgical power supply^** as construed by the Couit First the 
Court held that the term "connector^ simply means ''a structure that electncally Imks tbt 
electrode terminal to the high frequency power supply.** (4/9/03 Memorandum Order at 2) (D.L 
353). hi its defmitionv the Coun did not require that the connector be removaUe. Thus» a wore 
that passes through the proximal end of the device would be a connector under Ac Court's 
construction. The Roos *198 patent at Figure 7 and coL 7> fines 1-7 and ifae ElsSsser and Roos 
Article at Figure S both show that aO the wires lead to die rear (proximal end) of the cn^^ 
Thiis, bodi references Ssctose a coniiector that is Ibcaled 

Second, Dr. Taylor testified tfiat iHx Koos *198 patent and the Elsisser and Roos Article 
each disclose a connector iiear the proximal end of the shaft. CE>i»4l6at 1298and t302-O3» 
respectively; see abo Exhibits D and E)r For exanq|>le^ Dr. Taylor e^^latned how the Roos *198 
patent discloses a connector at the proximal end of the shaft (DX 416 130l«03) (emphasb 
addc<0: 

Q. Have you done an element«by-element comparison of the teachings 
of the Roos M98 wiOi the cUtnas of the *536 patent? 

A. Yes.Ihave. 

• ♦ ♦ 

A. ... A connector, requires a connectcfr, coupling the daft to tte 
electrosurgical power supply. And that elemfibl is satisfied lor Ftgure 7 »nd the 
text in 0>hmm7» Lines 1 tltfoughS. And also hi Claim 1, as described here m 
this text So that dement 18 satisfied. 

Dr. Taylor also eaqikmed that the dbcbsure of the connector ni the Ro<» 
uihcrent CDX 416 at 1371*72): 

A. You do realize that an rcsectosoopcs have connecton at the back 
end of the resectoscope. 

♦ ♦ • 

A. There is nothing tn the *19S patent that says it explicitly. Buttfkcie 
are no rbectosc<yes<m the inarket that don*t have a con n ector at the end»oa Ac 
back of.the resectoscope. . 
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ArthroCare again did not introduce any eontraiy testimony and Dr. Taylor new wavered 
in his q>inion. Instead, ArthroCare ©nJy asked whether the location of the connector was 
evfl«*' described in the Roos*198 patent (DX 416 U7l). These questions were inelevant 
since dements do not have to be exiJidtlytedted to he found in a prior art reference. See 

MEHUBiophUe, 192 F Jd at 1365; T^er R^geratioH, 777 F2d at 687. 

FurAer. ArtlroCaie <M i»t present «»/ evidence, not eve* ttowgh cross-eMmiM 

contradict Dr. Taylor's testimony that the BsSssa and Roos Article discloses a connector at the 
proximal end of the shaft. And AithroCate did not ask a stogie <iue$lioa about the connector's 
location in the EtsSsser and Roos Article. 

IL Electrically CoDdnctiBsFtaM 
The oAer issue on which ArthroCare cross-examined Dr. Taylor related to the 
''electricaUy conducting fluid" linntation. Despite AiAroare's lengthy cross<Mmination of Dr. 
Taylw, »m«iiwrt*rf U trial that cbka I of the ^ 

ArticfcbothexplfcWydisctosedcctrkaByconduciiBglhiid. Claim tofthe Roos '198 patent 
reads: 

[A] space behig focmed between said treatment dectrode and said neirtral 
elwtrode whidt isadapted tobe filledwithflf«tf 
conduaance between said electrodes. 

(DIXllatcol7,line$5^«2)(emphasisaddedy. Similaily, the Bsfcser and Roos Article also 
explicitly discloses decrteaRy conducting fluid: 

tThe device! o£fer(sl Ae M^fieqoem^ current a path to balance tt»e potentua 
difference that wouldhe sodwrt and^jflSrsweft elowreabtanu tkatab^^ 
cunents or leakage cunents do not even occur... The eanatfi^ £tec^fiam 

and tht Mgathm ttvOL 
(DTX 59B at 4) (emphasis added). 

It is clear that the "liquid to provide electrical conductance" m claim I of &e Roos * 198 
patent and the -litigation Uquid" which "offer(sl such a low resistance- in the HsSsser and Roos 
Aitide are hoth the same as -electricaUy conductive fhoT as used in the '536 patent, for at least 

twoieasons. 
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First, the words used in claun t of the Roos * 198 patent and in the Elsfisser and Roos 

Article both clearly meet this C6urt*$ interpretation of **electrically conductive fluid^ (4/9/D3 

Memorandum Order at 3) (PX 3S3): 

**[E)Iectrically conducting Ouid^ and **e1ectrica]|y conductive fluid** shall be 
construed to mean **any fluid that facilitates the passage of electrica) current* 

In its deflnition, all the Court required was that tfie fluid "YacflitateQ the passage of 
electrical current* Of course, a liquid* is a type of •^uid,** and since ^'ficilitate** means simply 
*io make easier,** a liquid to provide electrical conductance** in claim I of the Roos *198 patent 
squarely meets dus Court's definition of **any fluid that fiicflitates the passage of electrical 
current** Similarly; the "^irrigation Hquid** that ""olferts) such a low resistance** would dearly 
**&cilitate the passage of electrical current" 

Second, the testimony at trial was undispuud that die Roos *I9S patent and the Etsdsser 

and Roos Article both disclose the use of electrically conducting fluid. Dr» Ta^or testified that 

the Roos '198 patent and the ElsSsser and Roos Article each disclose electrically conducting 

fhnd (DX 416 at 1299 and 1303, respectively). For example, Dr* Taylor cjqtlaxned flat claim t 

of the Roos * 198 patent expUcatly discloses electrtcaUy conduetiog fluid (DX 416 at t301«d3) 

(enq)hasis addec^ 

A. The Roos * 198 patent basically foliows up on die wortc diat 

Doctors Bs3sser arid Roos did in their article and it's a t»poltf ekc^^ 
device for the treatment of prostate and bladder ti6Stfe» commonly known as 

• • ♦ 

It also rtquirts m eUctricoXfy cotiducdng fluid supply, direcud to tkt 
utrget site and generadug current, flow path between the active and return 
electric. That is dlagrummadeattp shown here in F^ures Tandianddso 
spedflcally called out in Oeun I, basically il^eiast line hOaimL Sothai 
dementis satisfied. 

Q. Just to pause on this one f<v a moment, dot language 
quoted bdow the [demonstrative exhibit] drawing comes from date t of die 
Roos*198p8teiM? 

A. That^scoRcet 

Q. That is where you found support for the etectncanyconductfitigl 
fluid limitation? 
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A. Yes. 

AithroCarc did not introduce any contrary testimony, and did not call its own expert Dr. 
Goldberg to testify in rebuttal to Smith & Nephew's invalidity case. Dr. Taylor never changed 
his opinion. Instead, ArteoC^e^s strategy was to once again mislead the jury by having Dr. 
Taylor ''admir urelevant Tacts that in no way contradicted or overcame die fact that these 
references disclose electrically conducting flukL 

For example. Dr. Taylor tcstiiied under aoss*examination fliat ti)e Roos * 198 patent and 
the BsSsser and Roos Article do not use the words *'salme** or "Yinger^s lactate/* (PX 4 16 at 
1375). However, this line ofquestioning was tnssleadingsiiKe the asserted clal^ 
patent do not require that the electrically conducting fluid be saline or ringer's lactate.^' Thus, 
AithroCare &iled to rebut Dr. Taylor's clear and convincmg testimony tiiat these references 
disclose an electrically conducting fliud under the Q>urt*s daim c<mstnicli«L 

AzthroCare ako questioned Dr. Taylor about how sorac other |vior ^ 
devices used glycine or other non^onductivc fhnds 4^^ 

suggest some connectioa between TURPproceduresaadnoii^onduc^ However»such 
a suggestion does not change the unchaBenged bet that datm I of die Roo$ * 1 98 pato^ expKctidy 
discloses using electrically conducting fluid as Dr« Taylor testified. 

ArtiiroC^ also attempted to confuse d»e jury by pointing 10 embodi^ 
*t 98 patem that used conlaa between the return dcctrode arid die tissue to provide s6^ 
electrical connection. (PX 416 at 1345). However, Dr. Taylor pototed out dtat*^ is not die 
embodiment that I talked about and it's not an endM>dsme^ {/d.). ArdiroQtte*s 

focus on otiier embodiments brmdcading. It is wcU-sctdcdfl»t aBtiurt Is needed to anticipate li 
ant anticipating embodiment or disclosure, even if other enabodiroents migfat not anticipate. See 

" The saline Ifanitation is found only in asserted cbims 1 1 and 32orifae *592 patent The 
references Smith & Nephew relied upon for anticipation of die *592 patent* die Doss •OW patent 
and the Slager article, explicitiy disclose saline. 

" The Roosn98 patent and ElsSsser and Roos Artide boUi describe devices diat can be tised in 
procedures o*cr Aan TURP (DTX-U at Cd. 1, lines 18-22; DTX-59B at 5). 
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Ultrodem Prods^ Inc. v. Life like Cosmedesjnc^ l27FJd 1065, 1068 {Fc<L dr. l997){hoIding 
that the district court erred m linuting the disclosure to the non-anticipating prefened 
embodiment when the other embodnnents may anticfpate). Therefore, tfus line of questions also 
did not rebut Dr. Taylor's direct testimony. 

Finally, ArthroCarc pointed to a later-issued patent, the Roos '667 patent {PX-605) (Tr. 
at 1359-70). However. Dr. Taylor testified thai the Roos '667 patent was irrelevant to his opinion 
that electrically conductive fluid was used in the Roos *198 patent (DJ. 416 at 1365*66) and 
ArthroCarc adduced no evidence to the contrary* 

None of Dr» Taylor's cross-exantinatkm tcstnixKiy in ai^ w^ contradicted his direct 

testimoiiyt w die eaq>lieit disclosuresof tiieieferences» that boUi the Roos *I98 patent and tfie 

EbSsscr and Roos Article clearly disclose an electrically conducting fhiid. Hms^bccause 

ArthroCarc put on no otiwr evidence on tins point, ArthroCtoc has not rebutt^ 

Hephew*s prima fade case that the asserted daims of the *536 patent are invalid as anticipated by 

d)e Elsisser and Roos Article and the Roos M98 patent, and JMOL of tovaKdi^ of claims 46, 47, 

and 56 based on these references is clearly wananted. US. EnvirvnmeniatPrcds^ 91 1 F2d at 

716; Hycar, 740 F.2d at 1537. 

3. The '882 Patent 
Smith Sc Nephew also proved by clear and convincing evidence ti^ the asserted claims 

of the *882 patent are invalid. Specifically, Dr. Taylor provided a lixnitatioa-by«limitation 

analysts of how the Manwaring *t38 patent (PIX 46; DJ. 416 at 131347) anticq>atcs claims I, 

13, and 54 and the Slager Artcle (D7X 65; DX 416 at 1317*20) anticq}ates claims 1,- 13, 17, and 

54 ofdie*882 patent Dr. Manwaring, one of Smith &Nephew*s other experts* also testiHedtlM 

the Kfanwaring M38 patent antic^ated clahns 1, 13, and 54 of the *882 patent (DX 416 at 886* 

96). Dr. Taylor further testified duu die asserted clairns are iiivalid as iiotct^ 

VSJC $ 112, because the supposed new process of **coblation** is not adequately described to 

dtfTeroitiate it from the prior art 0E>X4l6at 1320*25). 
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AfihroCart once again provided no rebuttal evidence to contradict Dr. Taylor's and Dr. 
Manwaring^s testimony, and instead refied on its aoss-exanunation of 4esc experts to coniusc 
— d mislead the jury. However, neither Dr. Taylor nor Dr, Manwaring wavered or contradicted 
dieir testimony during cross-examination, and their testimony went unrebutted. 
a* The Slager Article 
In its CTOSs<xamination of Dr. Taylor relating to the Sbgcr Artidc (DTX 65X 
ArthroCare asked about two claim Ihmtations— •'at least a yattim of the energy induced is m the 
form of photons havmg a wavelength in the ultraviolet spectrum- and '•evacuating flwd generated 
at the target site*: as well as a portion of the prcanMc to chim I of the •882 patent— ^applying 
energytoatargetsitconapatic«tbo<fystnicture.* However, Aitl»o(ire6uIed to rebut South* 
Nq)hew*spiTJ«flJ&ciecascof inva&ftyofftc *S82 patent 

L UV Photons 

Dr. Taylor testified that the Slager Article discloses energy in the form of photons having 
a wavdeagth in the ultraviolet ^)ectrum(UVphotonsX which is a ^ (Dl 
416 at 1319; Exhibit F). ArthroCaic did not introdiicc any contrary testiincwy. Instead, 
ArthroCare attempted to nnslcad the jury ly a^gestingfl^ 
cxpHcitly disclosed, UV photom were not pie^ at all (Dl 416 at 14^^ 

However, Dr.Taylof explamed. in detail, why the production of UV photons is Inherently 
disclosed in Ae Sbgcr Article based on principles of dementuy dicmisfity: 

Q. So just from seeing a spaii^ just from seeing that nashoflightw^ 

. the naked eye, you can't teU whetf«r or not fljeie is ultraviolet Bght in there or 

whether there isa*t True? 

A. natiMerexe^youcM*lkMaspaiklna^€at0S^bgri0^ 

♦ ♦ • 

Q, SoyottdidntdowiytcstsaiidyoudMn'tlookatAcKtcrmtttK; 
coned? 

A. Right One has realize, though thistifytm have a $pm* In m 
aqueous sduihn, espedatty a sodium chloride aqueous sobiOoitf thatjom 
generate WphoiOM because ofthetransUon of the hydm^hn. YoutM 
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also generate what we would consider to be orange, yettcwisk^range light, 5M 
nan'ometers,becattseofihes0tS$ittthntran$itioiL TbmbeoUegechetnistry*. 

(D.L 416 at 1419-20) (emphasis added). 

Dr, Taylor's testimooy tbat the Slager Article inherently discloses the prodiKtioQ of UV 
photons was hot rebutted by ArthroCate» and therefore, for purposes of anticipation analysis, it 
does contain that limitation. See generally Verdegaat Brothers^ tlA F2i at 63 1 (holding that a 
patent claim is anticipated by a reference that either explicitly or inherently discloses all of the 
claim limitations). 

iL Evacuating Fluid Generated at the Target Site 

Dr. Taylor also testified that the Slager Article discloses evacuating fluid (bubbles) 
generated at the ta^t site, which is a Un^tation in daim 54. (P*L4l6at 1320;£chibitF). 
ArthroCare did not introduce any contrary testinwi^ and Dr. Ta^ylor never wavered on cross* 
examinatioo. Instead, ArthroOn again attenqjted to mislead the jury by suggestm 
the exact suction technique was not explicidy dscbsed, that a suction hmien adjacent the 
electrode terminal b niot disclosed PX 416 at I425*2Q* 

UL Applying Energy to a Patleiit Bo^ Stmctnre 

Dr» Taylor testified &at the Shger Article anticipates cbtmt of the *882 (Tr.at 
1319; Exhibit F). Again, AithroCbre did not introduce di^ contraiy testhnony and instcaii 
atten^fed to mislead the jury by suggesting that, because the tissue used by Slager was a piece of 
aorta in a lab dish, the Slager Article did not disclose a ''method fir applying energy to a target 
site on a patient bodly structure** as set fortt in the preamble of die ^tZl patent (IV. at 1426*28). 

The reference to *V^cia body structure'* nierdy sets ferA 
use in the preamble of die daim, and does not constitute a ^im fimitatiNU See Allen £ng*g 
Corp. v. BaneB Indus^ inc. 299 FJd 133^ 134647 (Fed Ot. 2002); Bristol-Myers Squfbb Co. 
V. Ben Venue Labs., inc., 246 F3d 1368, 1373*75 <Fed Ctr. 200lV 

Moreover, ArthroCaxe^s suggestion b completdy undercut by the posidon it took widi 
respect to conception and reduction to practice of claim 1 of die *882 patent In particular, in 
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order to avoid some of Smith & Kephew*$ prior art, AnhroCare asserted that datm 1 of th< *S82 

patent was reduced to practice by June tS, 1993. <D1X 406). However* Philip Eggm, one of Ae 

inventors of the patents-m*smt, testified diat as of 1993 his experiments had not progressed to 

being used tn live patients, but only involved chicken parts in bowls of saKne (DJ. 4 10 at 295):. 

Q. My qucsticm to you, Mr. Eggers, ts: As of January 25» 1993, or 
February S, 1 993, the development of your invention had not progressed to the 
point thai it was being used on actual patients; ri^it? 

A. That*s correct 

Q. It was only beuig used in experiments in bowls ofsaKne on various 
chicken parts; right? 

A. Conrect 

Thus, iht inventor hiimclfbelieved that experiments in bowls of salme were covered by 
methods of applying energy to a target site on a bod^ystxuctuie.^^ AidvoCare cannot have it bodi 
ways. Ifexperinients<m chicken parts in bowk ofsaSnc were sufficient to consthiuef^^ 
practice ofa*Wdiod for applymgendrgy to a target nte on a patient body sli^ 
art nicthod bvolving human aorta tissue in a lab dish certainly 
method. AcconSngly«ArtlvoC^dsdnotrAutDr*T^or*ste$timMiy,fm 
conchiddn that the Sbger Artkk anticipates die 

Iherefoie, ArteoCare ftiled to r^ut Smiih A Nephew*s/»fiPim>&cie case of invaUdity 
based on dw Stager Ardcle, and JMGL of mvalidiv of daims 13, 17« and 54 based on dds 
reference is warranted. USfnviranmenialI^cds^9\\f2d9t7\€;Ifycar^74^ 
b. The Ma]iwariBg*13S Patent 

bi its cross-examination of Dr« Taylor relating to the Manwarmg * 138 potent CDTX 4^ 
AxthroCare asked him about two claim limitations— "^at least a portion of the etmgy induced is in 
the form of photons having a wavelengdi in the ultraviolet ^>ectnmi'* and ""evacuating fhnd 
generated at the target site.** AnhroCare also asked about diese safne two Umitatiotis in its cross* 

Cbm I of die *882 patent was reduced to practice in June 1993, and Uktc is no evid 
the invention progressed to use in live patients in dut time. Further, the language in tiie*S92 
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examination of Dr. Manwaring. However, AithroCare failed to rebut Smith & Nephew's 
invalidity case in cither cross-examination, and did not introduce any rebuttal evidence of Its own. 

I UVPbotMis 

Dr. Taylor testified that the Manwaring * 138 patent discloses UV photons. G>X AXU at 
1316; Exha>ilsG and H). ArthroCare did not introduce any contraiytestiinoiiy. Instead, 
ArtfaioCare attempted to mislead the jwy by suggesting tha^ because Dr. Taylor did not test for 
UV photons, UV photons were not present at all (DJ. 4 Mi at 1429). However, as discussed 
above. Dr. Taylor explained why UV photons arc inherently present when you have sparking in 
an aqueous sohuion, such as the q^arldng found in the Manwaring *138 patent, as a matter of 
elementary chemistry. (&eD.L416at t316andDTX46alcoL6,Unes^)-«3). 

Dr. Taylor's opinion was corroborated by Dr. Manwaring. (DX 414 at 893*i9S and 917* 
19). ArtfaroCare did not introduce any contrary testimony aiKi Dr. Manwaring also never wavered 
oncro5s<xamtnatioiL bstcad^AtdmiCare attempted to midcadte^ by suggesti^ 
because UVphottms were not expliritly disclosed, UV photons were n^ (01414 
at 897*98). But maldng such a suggestion does not satisfy AidsoC^'s oblation to in^ 
evidence relating to va&fiiy* FerdegoalBm^ 814 F2d.at (31; IPPVBaerpHses. UC^ 191 F. 
Supp.2dat561-^ 

Thus, ArthroCare Gu>d to rebut the testinxnqr of ddier Dr^ 
regaidmg die mhereot i»esence of UV photons. 

' n. Evacuating Fluid Generattd at the TargHSIte 

Dr. Taylor testiiied that the Manwaring *I38 patent discloses evacuating Quid generated 
at the target site. (DJ.416at 13t6-17;£xhantsGattdH). AithroCare <fid not xntroduce any 
contrary testimony. Instead, ArthroC^ attempted to obfuscate the tsstjesainl mislead 
sugg:estittg an in^mper Hinitatioris to dits claim. 



patent, whfch was reduced to practice m February 1 993, incIiKles almost identical iangua^e: 
*^thod for applymg energy to a target site on a body structure on or withni a patient^s body.** 
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First, AnhroCare anempted to mislead the juy by suggtstmg diat oB oflhe fluid at die 
target site nuist be evacuated 416 at 1432*33) (emphasis adde^ 

Q. Right But you are not gcnng to take the fluid 6om this region at the 
dp and suck a!t of the fluid way ^ter here, way up bUo the device and ieaveno 
fluid down at the dp^ are you? You*re going to suck fluid m, so dnt electrode tip 
has some fluid in contact with it; ri^iC? 

A. Oh»yes. 

ArthroCare asked similarly misleadii^ questions of Dr. Manwaring during his eross^xanmiation 

(Dl 414 at 904^5): 

Q. So Unn it fw to say; then» that [sic] fluid remains at or on te^ 
site, dat you are ttymg to treat in die course of a surgety? 

A* 'That*s coned. 

This was clearly misleaAng because there is no tequirenieiit that off af the fluid be evacuated 
(SeeJTX-2atclaim54andcol23,lmes 24-33)- ArdiroCare*simsleadingsoggestkm does not 
overcome Dr.Taybr'$ and Dri Mmwaring*s testimony diat the Manwaring ' 138 patent discloses 

Second. ArdvoC^ tried to suggest lhat what ts cvacoaled is not fluid gene^ 

tai*et$ite,htttrad«rflicdectricallyconductngfluidpX4l4at90 TUs suggestion is 

irretevant and nuslcMfing beca»se» as Dr. Maiiwarmg expl^^ 

mixnve inchidiQg saUne as flidd that was generated at th^ 

Q. WouldtherehesoinefluiddiatwasxeiiiDvedfiomthetargBtsiie? 

A- Yes. nuidwoiddalwaysVelh«e.andAcevacuation»whcdieritis 
sucking, essentt&ny puns fluid whkb is salt laden* dcettkany c<mductive.hy die 
electrode. Thafs die principle. 

Q. Do you consider diatevaeuatioQ? 
A. Yes. 

Q. Now, dK fluid diat Is evacuated* would that include fluid that wa^ 
generated at die target site? 

A. Itean. 

Q.Whatkrttdof fluid wottUdiatinchide? 
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A. WcS, heanog in the preseiKX of biologic tissue. say one is 
ablating, whicb means removing, tumor tissue in the brain. That tissue is 
vapori»d And in that vaporization is fluid in tibeforai of gas»i«4iidi^ 
mingles with the spinal Add or die ifrigated ixmnal sal^ 

This is consistent with the explicit disclosure of die *882 patent f JTX-2 at coi. 23, lines 
30-34). Tbus^ArthroCare&ikd to rebut the testimony of either Dr. Tayte or Dr»Man^ 
regarding the evacuation of fluid generated at die target site. 

Therefore, AithroOre failed to rebut Smith' Sc Nephew's prima facie case of mvalldity of 
the asserted claiins based on Manwaring * 138 patent and the Court should enter JMOL that 
claims 13 !7» and 54 are anticqnted. US. Environmenial Prods.^ 9\l t2d9t7\Gilfyeor^l40 
F.2datl537. 

c. Eoablemenl 

Dr. Ta^ also testified that die 'S82 patent is invalid fee lackof enabfcmnit. 0>X416 
atl32p>2S). The te«t for whether patent claiins are enabled is iidieto 
those of ordtnaiy skill in the art bow to mdv and tise 
undue experimentatioiL /ji re lFaiid^,8SSR2d TSU 736*37 (Fed. Clr.l9S8). 

The specification explains that die process of the *882 lesdts m phe^ 
inventors called *^U1 ablatiotu'* wMdi **can be precisely ocBitrolled to only affect a thm l^rcr of 
celb without heating or otherwise damaging suin>un£ng or tmdeilyiiigc^^ *8S2patctitat 
11^8-41. 

The specificatiott itself essentially estaUishes the enableinent problem : 

The riecessary conditions for fonning a v^>tf layer near the active electrode 
tip(sX ionizing die atom or atoms within the vapor layer and inducing die 
dbchaige of energy from plasma within the vapor layer will depend <m a vaxie^ 
offactors^sjdias: the mimberofelectrodetenninals; electrode size at»l 
spacing; electrode stxr&ce area; asperities and sharp edges oo the electrode 
surfaces; electrode material^ applied voltage and power; current limithig roeans» 
- siKh as inductors; electrical conductivity of the fluid in cOintaet with the 
electrodes; densi^ of the fluid; and odier factors. 

at 11:4*13. The specification further expktns that the ionizatcm induces the disdnvge of ' 
energetic etectnms only **ttnderoptmi8l conditions.'* ££atl0:<5-6& 
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Despite this requirement of "Vyptimar conditions, the specification fails to specif what 
particular parameters should be used faste^L the spedficatton gives laise ranges of parameters 
for nine different variables, with no guidance as to what partictdar combinations would resuh in 
the **optinial conditions** rcqiiiitd for coM abbtion. 

Dcspitt using this tenn in the patent, the evidence showed that ArthioCaie ibelf 

recognized that the me^xx! of operation of its invention is not new at all» but K<rntintl to die prior 

art ArthroCare has frequently backed offofthi$**coldabhtion" assertion. Specifically, as Dr« 

Taylor e9q)lained, the princ^Ie of q>eration of Ac System 970, wUch AitboQue asserts is 

covered by tte patentsnn-suit Tr. 1 SOS is the same as bow prkir art deviees work (DX 4 1 < at 

n23)(eniphasb added): 

Q. Do you have any opinion as to whether ArthroCare^sdescrtpdim of 
the mode of operation or tiie |mnciple of operation of its System 970 is consistent 
widi the opinion that you have offered beie in court an dits inoo^g^ 

A. Yes. Essen^y, the opinion diat I have, I thmk what is confirmed 
here is the text, is that iftejr^^sem <^^^ntfes Iff iXi^ 

eonventhguti dectrosufgieai s^ystem, use o/ardng attdsuch, dmh described 
1^ HiiAarlr Anmif os/pfivr «fi; sntff that has been 

With das understandii^ and admission that the allegedly patotted devices oper^ 
prior art el e ctros w gk a d devices, Br Taylor, who was cteariyquaK^ in d>e art 

tcttel, testified that if ArthroCare tried to distingirisfa its 

alleged *Coblation" phenomenon, tiie claims would not be enabled px 416 at 1324^ 

Q. Do you have an opinion as to whether the ciainisofdK*M2 patent 
are enabled to the extent it cWms a new phenomenon? 

A. Yes,Iha!veanopiniott. 

Q. What is that opinion? 

A* Ihatitisnot 

On cross-exainination,Dr« Taylor did not cottfradfcttittBles^ AilhroOve*s 
counsel rnerely cn>ss<<xainiried htm on a himdry list of preferred enibod^^ 
wefeincludedittdie*SS2patent <pX 416 at 1435*38). However, dnsifid not rebut Dr*Tayler*s 
testimony in any way. >foneofd2e$eprcfmdembodhnent pararneteis discloses how one sb^ 
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in the art duplicating the device would get a device that produces Tbbiation'* instead of the prior 
art arcing described in AitfaroCare^s princtpte ofoperatiott. 

Further, if one were to build a device within the preferred embodiment parameters of the 
*S82 patent, the result would simply be the device of die prior art Manwaring * 138 patent Here is 



a comparison of the roost prefi^ned embodiment of the *8g2 patent to the disclosure in the 
Manwaring *138 patent: 





*882 Patent 


The Manwarin? M 38 Paten? 








Acttve electrode surface area 


1 to20aun^ 
(15:3709) 


lAmaf 
(540-27) 


Active electrode spaced from 
tissue 


0.05to0^nm 
(15:0^ 


Ololmin 

(5.55-61 and ft53.S7) 


Active electrode may be flush 
widinrobe surfiiee 


(16:55*59 


(5:5541) 


Active dectiode loay be 
recessed from surfice 


0.01 to 0^ mm 
(16:5740) 


■Otolmai 
(5:5541) 


Active ekctrode may be 
several materab 


platinunip titanium 
tantahsn or tungsten 
(16:6449 


ttainksssted or tungsten 
(5:20-21) 


Fluid is preferably saline 


(12:384(9 


a:6<) 



Tims, ArtfaroCare did not rcbvl Smidi ft Nephew's prlmjbcfe case 6 

on non-enabkment, and the Court sbouM enter JMOL. Seegateralfy^ EiaoBhckenu Inc. v. 

Calgene, Ina^ 188 FJd 13^ 1374 (Fed Cir. 1999) (finding that *tt]ossins out dte mere germ of 

an idea dos riot constitute enabling dssclosurcT* and fiiat Vasonable detail miBt 

order to enable mcnibers of the public to understand and carry out the mvention*7> 

4» Tlic '592 Patent 
Smidi ft Nephew also proved by clear and convineing eWdcnce that the asserted ei^^ 

of the *592 patent are invalid Specifically* Dr^Taylor provided a Gmitatiott^y«lhnttatioo 

analysis of how the Doss *007 patent COTX 17; DX 416 at t325-30; Exhibit 1) and Stager Article 

(DTX 65; DX 416 at 1330-34; Exhibft J) cacbantic^ die asserted claims of the *592 potent 

AithroCare again provided no rebuttal evidence to contradict Dr. Taylor's testimony^ and instead 
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relied on its cross-exammation of Dr* Tayte^ to confiisc and mistead die jwy. However, Dr. 
Taylor did not widxlraw or contradict his testimony during aoss-examination. 
a«' DossHIO? 

In Its cross-examination of Dr. Taylor relating to the Doss *007 patcm (DTX 17), 
AithroCare asked about only two claim limitations— '*renim electrode'* and 'Voltage Q in the 
range from 500 to 1400 volts peak to peak.** See. e,g^ JTX*3, claims t and 21. But once again 
ArthroCare failed to elicit any testimony to rebut Smith & Nephew^s invalidity case. 

L Return Electrode 

Hie ' 592 patent contains die same **retum efectiode** limitatioa as the '536 patent, 
dBscussed above at Section 2(b>^ And as with die *53( patent, AxthroOre did not tcbut Dr. 
Taylor*s testimony dm the Doss '007 ]»tent£seloses ft tetumeketrode. Fiather,dns limitation 
is found mindq)eiidentc]aanK Since ArdvoCsrcdidiiolarsucdievalkfi^ofcIahnsS^^or 11 
separatefy»dieirvaU(&ty Witt stand or fall widimdqieodemd^ RidiardsM^VIch^i22¥3d 
att480. 

B. Voltage In the Range From 500 to 1400 Volts 
Dr. Taylor testified diat the Doss *007 patent mherendy discloses a voltage in the range 
from 500 volts to 1400 volts peak to pcalc (DX 416 at 1330). AithroCare put on no evidence to 
rebirt thistestiinoi^« fastead^ArdiroCteoiKe again limited its croa»<xaminatioa to su^^ 
showing dwt the Umttation was not express ly disclosed, ignoring the setded law duit a thnitatioQ 
can be present in anticipating prior art inherently. M£M£/3to/>M^ t92F.2dat 1365. 

As expbuned by ps; Taylor, instead of^fisclosmg die peak to pea^ die Doss *007 

patent discloses a voltage of20 to 200 volts RMS (loot-m^-squafe). To conveit from vohage 
expressed in RMS, one needs to mtdtiply by 2.83 to get voltage expressed in pcak-to-peak units. 
(DX 416 at 1330X This conversion Jtsnlts in a voltage of 560 voitt peak*to-peak for die Dosi ^ 
*007 patent. {Id), ArthroCare attenyted to confiisc the jury regardmg diis iphcrcnt disclosure ly 
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asking Dr. Ta^or whether the Doss '007 patent expressly disclosed a sine wave, which is the 

most conunon waveform used. (Di. 416 at 1402). Dr. Taylor mamtained his opmioii (Ul): 

Q, And there is nothing in the Doss patent that says that a sine wave i$ 
tised with this generator; correct? 

A. That^somcct 

Q. So we don't know whether there is a sine wave here or a square 
wave or some otficr waveform; right? 

A. You're conect But, to my knowledge* Acre arc no commercially* 
available square wave generators. 

Thus» AithroC^ failed to rebut Dr. Taylor *s testinxmy that the Doss *007 patent tnhereody 

discloses a voltage of from 500 to 1400 volts peakHo^KaL 

Tberefere, AithroCare has iiot rebutted Smith & 
asserted claims of 6ie *536 patent are invalid as aolicspated by the Doss *007 patent, and JMOL 
based on this reference is clearly warranted. US,En)nrpnmenuUProi^^9llFM9it7l€;ifyear^ 
740PJ2datl537. 

b* siftgerArMe 

In its cross<xamtnation of Dr. Taylor telatmg to the Slager Article (DTX 65), 

AzthroCaie asked omy about oiie cbim limttatiocH-'^spactng a rctiirn electrode away 

body structure m the presettce of the electricalfy conductive fhtid'*; and the preamble language — 

**applying ckctiical energy to a taiget site on a body stmcture on or within a paticnt*s body.** See 

JTX*3 at ctetm 23. ArthroCare again failed to dictt testimony sufficient to rebut SiniA4& 

Nephew's invalidity case. Furdier»^slimitatioii is found in independent claim 23. Siiiee 

ArdiroCare did not argue the vaUdilyofclahm 26^27,32, or 42 separately, the^ - 

stand or fall with xndq)endait chum U AN:&vdWF!db»122F3datl480 

L Applying Energy to a Target She on m Bo4y Stmclare ob or 
Within a Fatlenrs Sody 

The *592 patent contains the same ''on or within a patient's bod/* limitation as the *SS2 

patent And as discussed above with reject to the 'SS2 patent in Section F(3XaKu9» ArdiroCate 

45 



A 17158 





did not rebut Dr. Taylor's testimony that Ae Stager Articte disclose* a method for an>tyiBg 
energy to a target rfte <m a bo<ty sirocture on or wWiin a patient's body. 

H. Spacing a Retura Electrode Away from the Body Stmctnre 
in the Presence of the EkctrkaHy Condoctive Flnkl 

The Sbgcr Aiticle expicsdy discloses tiet a section of aoitie tissue anmximately 4 by 7 
centtmctersinsizewasusedinaninvitroexperinient QyDC«5atim) The article also 
discloses that the spacmg between tiie active electrode and retunidectrode varied between 2 to 
10 cendmeters. (H. at 1383.) Thus, when the distance between die electrodes was 7 centimeters 
oc more, the return electrode was necessarily not touching die aottic tissue sample. Dr. T^rtor 
testified that d»e Stager Article discloses pacing a return electrode away fiom die body stmetme 
in the presence oftbeelectricaUy conductive fluid (DX 416 at 1331). AnhroCaredidnot 
introduce any testimoiiy to the contraiy. tostead,AithroCare asked Dr. Taylor a seriea of 
misleading cross<xannnBtion<piestk»$ regarding an e3q)eri^ 

on whi* Dr. Ti^lor was iM# basing his testmiooy. 

SpedScaBy.&eSbgerArtide describes both an ftivfiro and an &i*wexperiniert. (See 

iyiX«).Thesearetwodifliiaitexpoime«t$. Pr.Taytoebasedhi8opinioitofiBvalidi^«athe 

to vi^ experiment. His testfanony on thia point eouM not have been«learer.pX 416 at 1414): 

Q. ABdd»poition$offlu$aitfcleAatyoow«resayingw«^ 
to the •882 and the '5« patent related to die in varo test; cooect? Not to fte test 

onthep^ 

A. Yoo<»ddKfan»otest? 

Q. Idid. 
A. Yes. 

Q. Otay. ThcwiviJro weans wiat in this artick? 

A. iiiitoo means ifs outside the body, gcnwaay in a dish p^ 
ofsmnesoft. ifpxun'i^mo^'i^*^^*''^*^^^'^^^' 
AiAioCtee's eounsd neveifteless wert on to a* misleadmg quesSMB 

Irrelevant iit vfw otpcriment. which did not formany pwtof thebaaaferDr.TayloCstestiBWiy 
(Di 416 at 1416-18). The jury nay have been misled to bdievetfatbecatBe die fa 

46 



A 17159 



experiment did not disclose all of the IttniutionSi the sajne is true for the in vitro test. While the 
jury may have been misled, this cross examination did not rebut Dr* Taylor*$ clear testimony thstt 
the in vitro test in the Slager Article discloses a return electrode spaced away from the body 
structure in the presence of the electrically conductive fluid, nor does it rd>ut the explicit 
disclosure of the Slager Article. See Uitradent Prods., 127 F Jd at im (a reference anticipates if 
any one embodiment anticipates, even if other embodiments do notX 

Thus» AithroC^e did not rebut Smith & NepheWs prima fade case Aat the asserted 
claims of the *S92 patent are invalid as antidpated by the Shger Article, and JMOL is wananted 
based on this reference. CU: £>n^^iunM!a/ AioA^ 9U at 71(;^i^^ 
V. CONCLUSION 

For foregoing reasons. Smith & Nephew respectfully requests that the Court enter 
Judgment as a Matter of Law that tte *8t2 certificate of correction is invalid, that the accused 
products do not infringe the asserted claims^ diat die asserted claims of the '536 and *5$2 patent 
are anticipated by the prior art, and diat die asserted claims of the *8S2 patent aie not enabled and 
are anticipated by the prior art 
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ArthroCarc did not offer any 
rebuttal evidence or dispute 
that the Manwaring M 38 
patent met the preamble at 
trial 


ArthroCarc did not oner any 
rebunal evidence or dispute 
thatthe Manwaring' 138 
patent met this limitation at 


trial 
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Manwaring * 1 38 generally desciibes 
applying RF energy to tissue for 
endoscopic procedures. Col U lines 7-9. 

Dr. Taylor's testimony at Tr. 1314-15 


Manwaring '138 discloses a conductor 
34 with a second end 36 (electrode 
teimfoal) within recessed cylinder 
chamber 38 and a first end coupled to the 
RF generator. Col5Jines37-43. A 
return electrode is located on the patient 
and connected to the RPgenerstor. Col 
6, lines 38^* 

Dr. Taylor's tesUmony at IV. 1314-15 
Dr. Manwaring^s testimony at Tr. 889-90 
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''Consistent with the intrinsic 
evidence of the patents in suit, 
"electrode terminal' means 'one or 
more active electrodes.'" D.L 353 at 




"The court shall apply the ordinary 
definition of the term "active 
electrbde' in the relevant art. The 
term 'active electrode* means "a 
stimulating electrode applied to 
tissue for stimulation and 
distinguished ftt)m (a return 
electrode] by having a smaller area 
of oontact, thus affordfaig a higher 
current density."'* Id. 

""As contrasted with an active 
electrode, the term "retum electrode* 
means *an electrode having a larger 
aita of contact than an active 
electrode, thus affording a lower 
cunwtdensity.*** D.L353at4. 
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A method for applying energy 
to a target site on a patient 
body stnicture comprising: 


providing an electrode 
terminal and a return 
electrode electrically coupled 
to a hiffh flreouencv voltafle 


source; 

• 



I 



s 

i 



A17170 





lill 

mS -9 s 




4«l 





A 17171 




A 17172 




A 17173 



3 



A 17174 




A 17175 



B 

JO 



^6 



U Q. 4^ 

c 5* ^ 



•o ^ .2 

^ SI 



i 

il 



•III 



i 



1 



I 

•o c r -5 .2 a 

o e u 



.S 

lillll 




■S B a &ti 

lllil; 
^"11 i 1 



I 




IIP 





&8 8 i - 

C « S 8 S 



a 

a 

"3 




i 8?? 




--ill 





A 17176 




A 17177 




A 17178 




A 17179 



c 

o 

S 

& 



J3 

z 
< 



£ 
I 

CO 2 



a 

6 

0 



6 




ii 



2 1 

2:? 



It 

■s • 

51 



is? 




I 

1 



1 



61 




if 

is 



1^1 

<• 3 *" 

jJS -12 V 

I J 9.9 

; 



a 
5 

I 

0 

3 



il 

Ii 
•Il 



9 eo 

Bl 



OS «> 

■ll 
If 



i| 

a< 

CO e 



8 

to 



£0 C 



s w .a — 



I; 



l|li|t| 
IJSlllI 




S'8'5 



5 c w 

O Jr H 

Hi 






A 17180 




A 17181 




A 17182 




A 17183 



o 
o 



<5 



ills 

s ** — 



O 

i 



e 
6 



9\ 



o 

a 
•a 

u 





IlPi 



IS 

oo 

CM 

m 




3 

<> cs 

w o ^ 
CO P >^ 

e « 3 
i ^ « S 





oo 




J83 5;| _ 



11 



5 
s 

5 



I 

00 



i 

OS 



I 



a 

5 



t: 

B 

a 



J 



si 

ill 
'Ill 

u-ss 



J 8 

ll 
I 

1 



11 

i: 



1^1 



9% 
CM 



IJ 



Ml 





A 17184 




A 17185 




-9 S 



II 



a 

a 



I 



A 17186 



4 



A 17187 




A 17188 




A 17189 



e 

o 

o 
(A 
w 

(3 

e 
u 

V. 

< 


ArthroCare did not offer any 
rcbunal evidence or dispute 
that (he Slager Article met 
this limitation at trial. 
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ArthroCare did not mn-oduce 
any rebuttal evidence. 

ArthroCare did, however, 
cross-examine Dr. Taylor 
with respect to whether the 
Slager Article explicitly 
disclosed the production of 
UV photons. 

However^ ArthroCare 
produced no evidence to rebut 
Dr. Taylor's testimony that 
the production of UV photons 
is inherent in the methods 
disclosed in the Slager 
Article. Thus, ArthroCare did 
not rebut smith & Nephew^s 




Smith Sc Nephew's Evidence 1 


A HF voltage is applied between the 
spark electrode (electrode terminal) and 
renim electrode, resulting in the 
formation of bubbles and a steam layer 
over the spark electrode, discharging 
energy to the target site hi contact with 
the viapor layer; pp. 1383^, Fig. 4. 

Dr.Taylof*s testnnony atTr. 1319. 
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The Slager Article discloses all the 
limitations of Cl^im I as show above. 


The Slager Article spectfically mentions 
sparking during operation, pp. 1382-85. 
This inherently results in the emission of 
UV and other wavelengths of light. 

Dr. Taylor's testimony at Tr. 13 19; see 
alsoTr. 1419-20 (emphasis added): 

Q. So just from seeing a spark. Just 
from seeing that Hash of li^t with the 
naked eye, you cant tell whether or not 
there is ultraviolet light in diere or j 
whether there isnX True? 

A. Thai's tms, sxaptyou can V have a 
spark in aqueous solution hdihout the 


- 


Taction 1 


this 
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The Ceurt's Claim Const 


The Court did not construe 
limitation. 
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The Court did not coiutnic 
limitation. 


r 


1 Claim 1 of the «88r Patent 1 


applying a high frequency 
voltage between the electrode 
terminal and the return 
electrode, the high frequency 
voltage being sufficient to 
vaporiee the fluid in a thin 
layer over at least a portion of 
the electrode terminal and to 
induce4he discharge of 
energy to the target site in 
contact with the vapor laver. 
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The method of claim I 
wherein 


at least a portion of the 
energy induced is in the fomi 
of photons having a 
wavelength in die ultraviolet 
^trum. 
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ArtbroCare's Position j 


& Nephew's pr/m J yic/e 
showing of invalidity. 


8 
1 

1 
1 


52*56. Liquid to p'oWi/e electrical 
conductance clearly fits the Court's 
claim constniotion of **fluid that 
facUiMes the passage of electrical 
current." 


Dr. Taylor's testimony at Tr. at 1303-04 
(emphasis added): 

Q. Have you done an elcmcnt*by- 
element comparison of the teachings of 
the Roos '198 with the claims of the '536 
patent? 

A, Yes. 1 have. 

Q. Have you prepared some slides 
to illustrate that? 

A» Yes, I have. 

It abo requires an electrically 
ccttducting JJuiJ supply, directed to the 
target ^e and generating current, flow 
path between the active and return 
electrode. Thatbdiagrammatlcalfy 
shown here In Figures 7 and 8 and also 
specifically called out in Qaim 1, 
haslcaliy the last line In OaimL So 
thaieimentlssaUsfied. 

Q« Just to pause on this one for a 
moment that lanmse that is ountcd 
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•^^onsisient with the ordinary 
dcflnition» *cfcctricallyconductmg 
fluid' and 'electrically conductive 
fhiid' shall be construed to mean 
*any fluid that facilitates the passage 
of electrical current' Examples of 
electrically conducting fluids art 
blood and saline.** Id. at 3. 

Directing or delivering the 
electrically conductive fluid to the 
target site "shall be constnicd 
consistent with its ordinary 
meaning; no fbrther construction is 
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ArthroCarc's Position 
ArthroCarc did not offer any 
rebuttal evidence or dispute 
that the Roos * 198 patent met 
this limitation at triaK 


ArthroCarc did not olter any 
rebuttal evidence or dispute 
that the Roos * 198 patent met 
this limitation at trial 
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Smith it Nephew's Evidence 
Figures 7 and 8 show an insulating 
member 35 which circumscribes the 
return electrode at the fiont of the 
resectoscope. Cpl.7,lirKs8«l^* 

Dr» Taylor's testimony at Tr, at 1 304. 


The remru electrode disclosed is spaced 
away from the electrode terminal and 
separated by the insulating member 35« 
See, e.g., Figs. 7 and 8, Thus, the return 
is sufficiently spaced to minimize contact 
between the return electrode and the 
patient's tissue. 

Dr» Taylor's testimony at Tr. at 1304^5. 
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1 Root *198 dUelMcs all the linitalions or 
1 claim 45 as show above. 


The Coart'i Claim Construction 
The court shall apply the ordmaty 
dcfmition of the phrase 'insulating 
member/ Bus, the phrase 
'insulating member' shall be 
construed to mean *a meniber which 
provides a high degree of resistarvre 
to the passage of chaige.** D.I.3S3 


The Court did not construe this ^ 
limitation, although it did construe a 
similar limiution as follows: 

The claim limitation *the rttum 
electrode is not in contact with the 
body structure' Is cleat - the return 
elcctitDde Is not to contact the body 
at all during tbe perforiBtaHee of 
the claimed method.** ACatp*! 
fenmhasishiwiidnal). 
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Claim 47 of the '536 Patent 
an insutatmg member 
circumscribing the return 
electrode. 


the return electrode being 
sufficiently spaced Irom tbe 
electrode terminal to 
minnnize direct contact 
between the return electrode 
and the patient's tissue. 
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.' p^hadsubstaBtiallythesamec^ . 

. tohavea'lowercunentdinsit/'thuitbeacthweta^ 

2. The Jury*8 Verdict •natKciflier The Roos And *. 
EbSsscr. Article Nir Tlie Roos 'WS Patert (te^ 
"Roos References*-) Anticipates The 536 Patent 

* . SfiftiiM Not B g Dtsturhed. _: ^ — : — 

j„,y's deteiirfnation lhat Smifli & Nephew failed to 

:^,idi,yis«Ast«.tirf^ . 
no during the ree«aninatibn.<rfthe ;53f .l«^ Crr.l33«8.1X 7). . A bo*d of toe 

■ex3n»»e«reviewedthepa.eotabai.yof.he^ 
■,ef««e« daring the reexanrinad^ 
„^te«.aWe. (1^. 1337:3^. ^ pro issued a Notice of htent to Issue Re««^ 
^ cifieate m March 14, 2003. (ft. 153IM0). Thus, the jury's detimnnation that S™th & 

• KcphewfefledtonK^itshurdenastofl^Rbosreferencesnu^^^ 

Snrith&Nqjhew-sh^dentoprovingantidpationv^s-hnoredp^ 
: , ■'AswithfheDoss'Otni^t.S.&th&NepI^^ 
.,«ar thcproximal.«Ki of the *af»s of tbedevices d^ 
•thedectrode ternunaltoflu. 8ea«i«r,a;T^ 
Dr. Tayior^tted ttatflicrc is no d^dosure of <te 

Roos '198 patent; (IV. 1371-72). As for the R<i>s and EkSsser artide, Dr. Taylor i^ 

■ : " .a^eto«« in the article ^.described 

de«eo wWA he contended ^ a connector. CIV. 1298). TT« jury «^ 

t«tinK»y as insufficient to show a connector fir 

" Although Dr. Taylor tried to explain away h& ^tkm testhno^y as a nustate, the jury 
0 ^^^torgecthistrial testimony, ar. 1385-86).. 
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the electrosurgical power supply*** especially since Dr^ Taylor had used the word ''comiectoi^ to 
describe a stmcture that cwinectcd the device in the Pao MP? patent to a fluid siqjply. (Tr, 1311). 
hi U^t of this lack of eyfalence of a connector. Smith & Nephew cites to sevoal passages in.die 
' Roos references in a jmsguided atles^ to diow tfiW a comiecto The first passage 

Snndi & Nephew quotes (DX 459 at 30) is from the * 198 patent and discusses a cable leading to 
the retum electrode, not a connector for electrically coupling the active electrode^ as required by 
' the asserted claims. The second passage Smith & Nephew cites, also &om the *198 patent, 
• discusses on^ an *Hnsulated cable means," wfaidi is a conductor, not a c<»uiector,*axid in any 
. event does not disclose its location vntti respect to the proxinia] end (Ul) Fmally, SmiHi A 
Nq>liewpbmt5tofigure9infteRoosand.EtsSsm ^JL4S9 
at 30). Figure 9, however, does not disclose what the structure at tte proximal end actually does, 

such as whedier it connects the active electrode, the return electrode, or a^fluid S)4)ply^ or has 

'* * ■* - 

some other function ^togeSier. 

Dr« Taylor's testnnony also did not establi A that a connector near die proxhnal end of die 
shaft for coiqiling tbe.clec^rode terminal to die generator is inheicady disclosed in either of die 
Rpos references. AsSm]th&Nep]iewpointsout,I>r.Taylor,tcstifiedthat''^ 
resectoscopes have connectors at the back of the rcscctoscope.** (Tr. 1371). This testimony, 
however, was proporly rejected by the jury because it lacked any basis,' was conclus(»y, was not 
conroborated widi any doctmients, and does noi specify what the ^VonnectDK^ couples tc^edi^. 
Similarly, Dr. Taylor^s testimoxiy that *1here are no resectoscopes on the market Aat don*t have a 
* connector at the en4 on thebackof theresectosoope** (Tr I3T2) is insufiicknt because die mere 
fact that devices on iht market today may have connectors does not establish (a) that the 
connector is one that connects the electrode terminal to the generator, or (b) that a connector is 
inherent in the Roos references diat were pubCshed over 20 years ago. Rcsco, Ina v. Mirror Lite 
Ov* 304 F3d 1373, 1380 (FtOi Or. 2002) Cmhmnt anticq)ati<»i requires fliat die missing 
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• . descriptive inatcml is 'necessarily pre^ . 

Dr.Taylot>adinBskHisjdsocle«lyestablij*tl«ittheRo^^ . 
of an efccUwiHy conducting fluid. Dr. Taylor testified that the Roos icfenmces do wrt 
disdosetteuseofeiftersalincorRinger'sIactate. (Tr. 134(M3; 1^73). He also testified tfiatfte 
Roos references desm^e the «c of prior artnmopolar devices for ^ 
. to the bipolar devices Sinilh & Nephew alleges anticq)ate. (Tr. l34(Mi, 1374-75): As.Dr. 
' Taylor testified, the BqiJid.uscd in fliesc prior ait monopolar devices for TURF proccdures.was 
d«rtricalfy«»<«ndiictinfr (TAX Twi^^ 

tefoenees do not dififeitntiate between the Bqirfd used vrf* the b^ devices and ibcnqM 
osedwithflienK>nopoWdevices. (:iy.l343^nvas^ 

("irrigation Squid^ 1350-51). From tins, the jury was fi«c to conelude lhat,fl» Bqiadrde^aibed 
^ ii4eRoosreferencesw««>ldeclrica1^cQirfi«*ingfl«d. 

. lhad<MoiwDr.fay!or»stestiinoiy wloRgoreS of&el^ 
tiie fluid H mentioned wii not dicttically conducting. Dr.Tajfkc afieed that if tiie BqpW 
'. disclosed in Rgure"5 .oftiie"Rpbsn?8i»tent were declrifa^ 

need for ti» st^l band d«fcribcd in Figurti 5 to rest "on the tissue k bige irea form so ftat 8«>od 
■ electri«d contact is ensuied." as described in the '198 patent (Tt. 1345)l Because Dr. Taylor 
testified flat the sanie ihid is used forsdl of the embodiir«its of ti« n98 prt^ 
doi*t that the flmd disclosed in flien9S>atent was nrt dedrical^ (Er. 1343-44, 

.1350-51,1376-77). 

I)f..TaylOT's testimony conceniing a later issued patent to Roos, fte *667 patent, also 
dwws that tije fluid mentionedin the n98 patent wai not dectrically con Specifically, 
Dr. Taylor agreed tiiat if the fluid used in M98 patenrbad been an efcctrically 
then flie subsequent 'fiS? patent would not have stated, as it did, tot ti»e device to ^ 
did not woik. (IV. 1364-66). Moreover. Dr. Taylor conceded ti>at if the device disdosed tn flie 
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• 1 98 patent had used electrically conducting flmd, then the *667 patent would not have described 
the return electrode of the *198 patent as only being able to "enter into electrical contact with tiie 
tutting electrode electrolytically via die seoetion \^ch is present during the cutting process,** 
- (Tr. 1366). In light of Dr. Ta^or*s admissions.' the jmy was fiee to eonchidc that Smith & 
Nephew did not meet its burden of proving, that the K<>os '198 patent anticipated the asserted 
claims of the '536 patent' 

Smith & N^hcw makes much of the &ct that claim 1 of the *198 patait refers to "liquid 
.to provide electrical conductance^"^ (DX459at32). lUs statement, lx>wcver» begs the question 
. rather than answering it Dr. Taylor readily conceded that even non^onductittg fluids wiD 
conduct electrical cmrent (Tr, 1373-75). This testuncMiy isi consistent with Figure 3 of the Roos 
and Elsasser artide, which clearly shows current flux lines passmg. irom the treatrrKsnt electrode 
to the endos^pe shaft throu^ electrically non«G(mductii^ihi^ (ftjl, CIX 594A). F^tfmdi^ 
the jury was free to conclude that simply because a fluid win conduct some ammmt of cimnt 
does not make it an dectiically conductbgili^ aiid thus tfsit Smift & Nephew failed to show 
antidpatxcn by clear and convindng evidence with the Roos rderences. 



Smith & I^hew also dtes to the Roos and Hsasser art'cle^ vi^^ 
ofierf$]dielugb*fiequencycuixeota'pathtoWancethepcftentia 

short and offer such a low resistance that aberrant currents or leakage do not even occur.** 
(DJL 459 at 32). Smifli &Nq>hew did not argue at trial that this portion of Ae Roos article 
di^loses an electrically conducting fluid, nor could it have, because this portion of tte 
article is not refening to the conductive qualities of the fhiid histead, it is le&inng to the 
relatively lower resistance between the dectrodcs in bipolar, as opposed to monopolar^ 
configuraticms. Aat Jesuits from the shorter distance between el^trodes in a bipolar device 
(both electrodes are positioned close together in &o vidni^ of the surgical site) than m a 
monopolar device (Ae return electrode is* posifioned away ffom the surgical site outside Ihe^ 
, patient's body); 
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- FJLEO 
CIERK U.S. DISTRICT COURT 
. DISTRICT C?OELAIIWE 
IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OFDEIAWARgjfl^ f^f^^2 PH l|: 37 



ARTHROCARE CORPORATIOM, 
Plaintiff 

V. 

SMTTH & NEPHEW, INC 

Defendant 



SMITH & NEPHEW, INC, 

Counterclaim Plaititif^ 



V. 



ARTHROCARE CORPORATICH AND 
ETH1C0N,1NC, 

Counterclwn Defendants. 



CA.No.Ol-504-SLR 



SMpTTH & NEPHEW, lNa»S 
MOTION TO STAY INJUNCTKWI 



Defendant Smith &Nepl«w, Inc. ("Smith & Nq>hevir) hereby moves thb Court 
for an order staying the injunctteh granted by the Court's March 10, 2004 Order pending 
flie outcome of appeal forthe reasons more ftdly set fiwA in d» roemerandom 

accompanying this motioa 
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Dated: March 12^ 2004 FISH & RICIiARDSON P.a 




William J. M arsdeti, Jr, 
919 R Market 

P.O. Box nu 

WUnung((»i,DE 19899-1114 
Tdcphooe: (302)652-5070 
Facsimile: (302)652-0607 

MaikJ.Hebert 
225 Franklin Street 
Boston, MA 02110-2804 
Td^hone: (617) 542-5070 
Facsimile: (617) 542-8906 

RufiBnB.CorddI 
1425 K Street, KW. 
Wasiiingtoiw DC 20005-3500 
Telephone: (202) 783-5070 
Fac^mile: (202)783-2331 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 



Plaintifi; 



SMITH & NEPHEW, INC. 



aA.NaOl-504-SLR 



Defendant 



SMHH & NEPHEW, INC., 

Counterclaim Plaintiff 



ARTHROCARE CORPORATION, AND 
ETHICOHINC., 

CouQtercIaim Defendants. 

PROPOSED ORDER 

The Court having conadered the motion to stay ii^unction, filed by Smith & 
Nephew, and all supporting memoranda and exhibits, and ArtooCare*s response tfiereto, 
and good cause having been shown thcrefiwe: 

rr IS HEREBY ORDEftED this day of , 2004 that the 

injunction granted by Oie Court's March 1 0, 2004 C^der (D J, 483) ^ 

outcome of the appcaL 



UNITED STATES DISTRICT JUDGE 
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CEl|lTinCATE OF SERVICE 
I hereby certify that on this 12* day of March* 2004» a true and correct o^y of 
SMITH & NEPHEW, INC/S MOTION TO STAY INJUNCTION was caused to be 
served on the attorneys of record at the following addresses as indicated: 



BY HAND DELIVERY 
Jack B. Blumcnfeld, Esq, 
Morris, >fichots^ Arsht & TunncB 
1201 North Mailcet Street 
P.O. Box 1347 
Wihnington,DE 19899-1347 



Attorney for Plaintiff 
AithroCarc Corporation 



BY FEDERAL EXPRESS 

Matthew D. Powers* Esq. 

JaredBobiow 

Peny ClariCy Esquire 

We^ Gotsfaal & Manges LLP 

201 Redwood Shorts Parkway 

Redwood Shc»c$» CA 94065 



Attorneys for Plaindfis 
Aithrocare 



BY HAND DELIVERY 
Steven L Balick^ Esquire 
Ashby & Geddcs 

222 Delaware Avenue, 17th Floor 
P. O. Box 1150 
Wihnington.DE 19899 



Attorney for PlatntifD^Countereldhn 

Deiendant 

Ethicon* Inc. 




800t77>2Joe 
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RULE7J>1 CERTIFICATE 
I hereby certify that I have made a reasonable effort to contact counsel for 
ArthroCare on the matters set focth in the Motion. I further certify that I have been 
unable to reach Ar(hroCaie*s counsel and reasonably assume that ArthroCare opposes the 
Motion. 



Dated: March 12,2001 
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IN THE UNITED STATES DISTRICT CQl) RT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION. 
Platntifn 



V. 



SMITH & NEPHEW. INC 
Defendant 



. SMITH & NEPHEW, INC 

CounteicUum Plalnlifi^ 



ARTHROCARE CORPORATION, AND 
ETHICON,INC 

Countocl^ Defendants. 



F 1 1. 



Cj\.No. 01-S(M-SLR 



CONFIDENTIAL 
HL£D UNDER SEAL 



SMITH & NEPHEW^S OPENING BRIEF IN SUPPORT OF ITS 
MOTION TO STAY INJUNCTION 



Date* Mardil2.20W 



20«22lO94loc 



nSH & RICHARDSON P.C. 
Wniiam J. Maisdetu Jr. <«247) 
Eugene B.Jo$wick (#4271) 
919 RMariEfitStre^ Suite UOO 
P.O. Box 1114 
Wniwngtoii,DE 19899-1114 
TdephoQc: (302)652-5070 

MadcJ.Hebm . 
Thomas KL Johnston 
225 Franklin Street 
Boston^MA 02110*2804 
Telephone: (617) 542-5070 

RuffinB.CordcU 
1425 K Street, RW. 
Washington* DC 20005O500 
Telephone: (202) 783-5070 

Attorneys for Defendant 
SMITH & NEPHEW. INC. 



THIS ENVtLOPE IS NOT TO BE Of ENED KOR THE CONTENTS C>WPl£jrEO. COTJED OR 
REVEALED EXCEPT BY COURT ORDER OR BY AGREEMENT OF THE PARttCS 
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These pages have been removed from the 
non-confidential appendix due to confidential 

designations 
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CERTinCATE OF SERVICE 

I hereby certify that on this 12*^ day of March, 2004. a mie and correct copy of Ihc 
SMITH & NEPHEWS MOTION FOR RECONSIDERATION OF ORDERS 
GRANTING ARTHROCARE^S MOTION TO DISMISS SMITH & NEPHEWS 
ANTITRUST COUNTERCLAIM AND GRANTING ARTHROCARE'S MOTION 
FOR PERMANENT INJUNCTION was caused to be served oh Ihe attorneys of record 
at the following addresses as indicated: 



BY HAND DELIVERY 
Jack B. Blumenfeld, Esq. 
Morris* Nichols* Arsfal & Tunnell 
1201 North Maricet Stic^ 
P.O. Box 1347 
Wilmington. DE 19SW-1547 



Attorney for Plaintiff 
ArthroCaie Corporatioa 



pvrpPERAL EXPRESS 
Matthew D. Powers, Esq. . 
Jared Bobrow 
Perry Clark, Esquire 
Weil, Gotshal & Manges LLP 
201 Redwood Shores Paricway 
Redwood Shorts, CA 94065 



Attorneys for Plaintiffii 
Arthrocarc 



BY HAND DELIYERY 
Steven J. Balick, Esquiie 
Ashby&Geddes 

222 Delaware Avenue, 17th Floor 
P.O. Box 1150 
Wibmngton,DE 19899 



Attorney for PlaintifFCounteidaim 

Defendant 

Ediicon,Inc. 



waiiaml.i«tanHieii.Jr. \ 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



4f7 



ARTHROCARE CORPORATION. 

V. 

SMITH Sc. NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC« 

' Counterclaim PUinltfi^ 



ARTHROCARE CORPORATION, AND 
ETHICON,INC 

Countcrclaiin Dcfcndaou. 



CJLNo.0l-504^LR 



ff>K> O 



I 



is 



3 



SMITH & NEPHEWS UNOPPOSED MOTION TO LIFT STAY TO PERMIT 
SMITH & NEPHEW TO RLE AN ANSWERING BRIEF IN OPPOSITION TO 
ARHTROCARE'S MOTION TO DISMISS SMITH & NEPHEW'S ANTITRUST 

COUNTERCLAIM 

f DefetKiant;Sixul]k&Nq>hew«IiM:.(^imlh 

stay previously imposed by >the Court and permit Smith A Nq>bew to fOe an Answering 

Brief in opposition 10 the motion filed by AitboCarc 

Smith & Nephew^s antitrust counterclainL AnfaroCare states that il does not oppose this 
motion. En support ofthis motion, Smith& Nephew states as follows: 

I. On May 27, 20Q3»ArthroCare filed a Motim to Dismiss Smith & 
Nephew^s Antitrust Countercl^nt (D.L429«*'MotiontoI>ismissr). Thereafter, on June 
9» 2003, before Smith & Nephew's answering brief was due, At Court held a telqphone 
conference to set a briefing schedule for all post*trial motions m this case. (D.L 447)* 
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2. During that June 9, 2003 teleconference, with respect to all matters 
relating to the issues of antitiust, damages and willfulness, the Court stayed ail further 
proceedings, including briefing with respect to the Motion to Disntiss. {Id. al I0:1S42« 
1S:2-S, 15*^1-16:1). The Court also advised the parties that no formal order 
would issue because the orders staying the various issues discussed during the 
teleconference would be reflected in the transcript {Id. at 12t21*24). 

No further order has ever issued which lifted or otherwise addressed the 
Court's stay of any further briefing with respect to AithxoCare's Motion to Dismiss. 

4. On March 1 0, 2004 the Court issued Orders (D.L 482 and 484) to which 
the Court granted ArthroCare*s Motion to Dismiss, as well as its moticm for a permanent 
injunction, rM<>i*<>^a f<>r P^"'^^ tojunctionl (DX 

5* In the memorandum opmion supporting the Court*s Order graxitbg Ae 
Motion to Dismiss, the Court inferred from the absence of an answeringbrief filed by 
Smith & Nephew that the motion was not opposed: *^Sniith ft Nephew has not 
responded*.. (t]be courts therefore, presumes that Smith ft Nephew does not oppose the 



^ Defendant Smith ft Nephew has filed a motion pursuant to Local Rule 7.1^ for 
reconsideration (DX 488) because the Order granting the Motion to Disnuss was based 
on two mbtaken assumptions: I) that the motion was unopposed; and 2) that the viability 
of Smith ft Nephew's antitrust counterclaim depends on a showing that this action was 
objectively basdess "sham" litigation. Because the erroneous dismissal of Snutb ft 
Nephew^ antitrust counterclaims was the predicate for the court^s finding that "Ht is not . 
premature to enter an injunction** (DX 483 at 90, n29), Smith & Nefrfiew also requested 
reconsideration of the court's Order granting the Motion for Permanent Injtmction. The 
injustice of the ruling on the antitrust countercimm was compounded vfbm ArthroCarc 
ignored the Courtis stay of brieffaig in opposing the motion for leconnderation and 
instead repeated its arguments in support of its motion to dismiss, knowing that SndUi & 
Nephew again would have no opportunity to respond. Local Rule 7.U CThe Court will 
determine fiom the motion and answer whether reargument win be granted.*); 
Stairmaster Sports/Medical Products. Inc. v. Groupe Frocyde. Inc^ 25 F.Supp2d 270, 
292 (D* Del l998)(Local Rule 7.1^ •permits fdingofonly one brief per side with an 
emphasis on brevity ... StairMaster» apparently anxious to get the last word, filed a reply 
brief while Local Rule 7.LS distinctly sets out that the Court will determine fiom the 
motion and answer whether argument will be granted.**). 



2 
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motioa- (D.L 483, at it I), this pi«sumption was in error. Smith ft Nephew Made its 
oppositioD to the Motion to Dismiss Icnown when it opposed the IVfotion (or Permanent 
Injunction, as the Court acknowledged. («). It was given no finther opportunity to 
oppose because the Court stayed briefing on the Motion to Dismiss and ail other activity 
related to the antitrust countcfclaim. 

6. Moreover, because the Court did not have a brief In opposition to the 
Motion to Dismiss, it adopted ArdiroCare's misleading, incomplete and erroneous 
characterization of the counterclaim as a simple "sham" litigation claim and found it 
barred by the jury's verdict and the Noerr-Pennington doctrine. In particular, the Ctourt 
characterized Smith & Nq)hew*s antitrust countercldm as Remised on die idea diat 
ArthroCare and Ediicon' filed *sham* litigaUon against Smidi ft Kephew to prevent or 
restrain it fiom entering die arduosctq^ surgery market" Undoubtedly, dds mcomplete 
and huccorate charact^izadm of die antitrust eounterclaim wa$ derived in large part 
fiom dte unanswered arguments made in ArdjroCare»s brief in support of Its Motion to 
Dismiss. (D.L430X For ejeamp|e,AidiroQne argued diere that; •^midt ft Nephew had 
to make diese allegations [diat d» lawsuit was olgectiveiy baseless] because AithroCare's 
patent utfiingement suit emmotghe rise to anOiniu Uabittfy unless Smith & Nephew 
pleads and proves diat ArdaoCare has engaged in 'sham litigation.*'* (D.L 430 at 6). 
(emphasis added). However, Smitii ft Nephew's antitrust counterclaim is not so limited; 



Nephew be given an opportunity to be heard on the merits in connection widi die Motion 
to Dismiss. Dougherty v. Harper's Magazine Co., 537 F.2d 758 (3d CIr. 1976). to 
Dougherty, the court stated: 

Rule 12(d), FRO* requires dut a Role 12(bX6) motion for dismissal ... 
may be disrosed of only after a hearing, which affords an opportunity to 



Fundamental fairness, as well as due process, requires diat Smidi ft 
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system, and the judge's feeling that the case is probably frivolous does not 
justify bypassing that right.^ ^ In Jordan v. County of Montgomery. 
Pennsylvania^ ... we held that an order dismissing a complaint under Rule 
1 2(b)(6), entered without affording the plaintiff an opportunity to be 
heari must be reversed. We note that m Council of Federated 
Organizations v.Mize, 339 F2d 898 (5th Gr* 1964), the Court 
characterized as a denial of due process the entry of an order dismissing 
the complaint for failure to stale a claim without giving tte plaintiffan 
opportunity to be heard 

Id. at 761 (internal citations omitted). Similarly, the Supreme Co^rt has held: 

Under Rule 12(b)(6), a plaintiff with an arguable claim is ordinarily 
accorded notice of a pending motion to dismiss for failure to state a claim 
' and an opportunity to amend the complaint before the motion is ruled 
upoit These procedures alert him to the legal theory underlying the 
defendants challenge, and enable him meamngfully to ftspimd by ^ 
opposing the motion to dismiss on legal grounds or by clarifying his 
factual wegalions so as to conform whh the requirements of a valid legal 
cause of action. This adversarial process also crystallizes the pertinent 
issues and focilitates appellate review of a trial court dismissal by creating 



8« For the reasons set forth herein, Smidi & Nq>hew re^tfiilly requests 
that the Cotirt lift its June 9, 2003 stay with respect to briefing on ArtiuroCare^s Motion to 
lyismiss, and allow Smith & Nephew to fik an Oppositbn to the Motion ' * 




Neitzke V. miliams, 490 US. 319» 329-30 (1989). 



CoDdasioa 
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Dated: April 6, 2004 



nSH & RICHARDSON P.C. 



By: 




Eugene B. Joswick (#4271) 
919 N. Market Street, Suite I ICQ 
P.O. Box 1114 

Wilmington, DE 19899-1114 
TeIq>hom: (302) 652-5070 
Facsimile: (302)652-0607 

MarkJ.Hebeit 
225 Fiankiin Street 
Boston, MA 02110-2804 
Telq>hooe: (617) 542-5070 
Facdmile: (617) 542-S906 

RuffinB.Cordell 
1425 K Street, N.W. 
Washington, DC 20005-3500 
Telephone: ^02) 783-5070 
FacdmUe: (Sq) 783^31 

Attom^ for Defendant 
SMITH & NEPHEW, INC 



20S36ll7.dw 
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RULE7>IJ CERTinCATE 

I hereby eertiQf that I have contacted counsel for AithroCarc on the matters 
forth in the Motion. I further certify that I AnhroCerc*s counsel does not oppose our 
motion to lift the stay to permit SnuA & Nq)hevir to file an answering brief. 



EiTgcne B. Jostnck 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION. 
Piaintifl; * 



SMITH & NEPHEW, INC. 

Defendaot 



SMITH & NEPHEW. INCn 

CoimteiclatiD Plaintifi^ 



V. 



ARTHROCARE CORPORATIOM, AND 
EIHICOHINC^ 

Counterclaim Defendants. 



C-A.No.0I.5(M-SLR 



PROPOSED ORDER 
The Couxt having considered South & Nepbcw*$ Unopposed Motion to Lift Stay 
to Peimit Smith & Nephew to File an Answering Brief in Opposidw to AnhroCaic> 
Motion to Dismiss Smith & Nephew's Antitrust Counterclaim, 

IT IS HEREBY ORDERED this day of 2004 that: 

' Smith & Nephew's Unopposed Motion to Lift Stay to Permit Smith & Nephew to 
File an Answering Brief in Opposition to ArthroCare's Motion to Dismiss Smith & 
Nephew's Antitrust Cqunteiclaim is granted. 



United States District Judge 
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CERTIFICATE OF SERVICE 



I hereby ceitify that on this 6^* day of April, 2004, a true and correct copy of the 
SMITH &NEPHEWS UNOPPOSED MOTION TO LIFT STAYTO PERMIT SMITH 
& NEPHEW TO FILE AN ANSWERING BRIEF IN OPPOSmON TO 
ARHTROCARE'S MOTION TO DISMISS SMITH & NEPHEWS ANTITRUST 

COUNTERCLAIM was caused to be served on the attorneys of record at the foHowing 
addresses as indicated: 

BY HAND DELIVERY Attorney for Plaintiff 



JaredBoteow 
Perry Clarke Esquire 
WdU Gotsha! & Manges LLP 
201 Redwood Shores Parkway 
Redwood Shores* CA 94065 



BY HAND DELIVERY Attorn^ for PlaintiroCounterclMtn 

Stevca J. Balick, Esquire Defendant 

Ashby & Geddes Ethicon, Inc. 

222 Delaware Avenue I7th Floor 

P.O.Box 1150 

Wiiroington^DE 19899 




Morris* Nidkots, Ar^t & Tuimell 
1201 North Market Street 
P.O. Box 1347 
Wilmington, DE 19899-1347 




BY FEDERAL EXPRESS 
Matthew D. Powers, Esq. 



Attorneys for Plaintiff 
Aithiocare 
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SYSTEM AND METHOD POT wim the prtkaTf teat !• aa^JWo*, ^ icrf^ lad ware 

ELECTROSURGICAL CUTTING AND ckctrodes «e typicaOyposxtioauddose togefliertottMrf 

ABUOTOK dot ibe icnim curm lUm direcdy froa the acth^ 

laum ekdrode. Tte dose fradmitf Ibeae decaodes 
BACKCBIOUND OPTHBlNVENTiOd 5 seoentet ibe dasger tbit tfie cuotat wffl ibon toon Ae 

SoMi Appfictdoft. ttS. HatloMl Rttie Send Na PCrf and Wp<te) fa d«ariaay wBdaatve «vfe^^ 

filed oa Mey 10* 19^. wWdi w» » ^ teto pcoltoidc. cMp^ 
coi£s«]«t&>a4fri»<l of apiilcitiett Sit. Na 08A)59^1. cedw« ityte toitoc ^ 

a>Mli«AikM4iMitf <tf i^)^^ Set No. 07/951^. mdauto to boiocttc «w*ofii»ft^ 

filttf<«OaT5«^airU^HLKa.53«^,wliJch ^ virwl^^ deai; T*c of sdiiie, wl^ 

wMtcoBtBtttttoa-lMWolMliciiiottS^ cMdacdfc dBCWlytB, CM d» cwwe 

575,filedoiJa».7.l992iww^«l-ttdoo«LiteJUIdl^ Ww.8fcddecoodebiboUinooopol««ndb 
«ft« 01 wiiiai««»M.rv.^««i^ «.vlK)iia«c .od «» ftrtha e«ic Doo^ 
FELDOPTHBlNVEIfllOH dcAiodiofi* 

deoc x ttfgct y and, aaore Pftittodciy; to tat|kd dnrkee <>pea wfjcdproctdur«s,«iiocpexfqonol wttU^ 

SSSStetoT^^^^^^^^ yoc>durt»,wbaifcoit>»cfldo»ofeictdit^d^^ 
TUIlddofdectio<asa7tMl«datrateofl^^ »v«>fa oaiy k, <ied>do^ »i dy fay^^ 
idtted suigicd led^d^ wbicb fa coanoo tfie gatfde ^pactm yiHywn ^ ^ i» yro wa» ^^^""y 

devfc»deflM«drtifati»decBodepok.B^d(nric«» ctfl^cotdwtfaf iirigaiO* 

betvttt^smfMML ^ dtottdtefioaMfadyffitytocQMelted^efaeaMli 



Ibe X«d«t«)dc, «hkb ii «im»diy anwbrf to • s»tt. H " ^^Jg^^jg. tf^SS!!^ 

ibtfibedeariceaacitwmtkw«iicttBbiaddfaedp«b*fa^4^ !Sl!EfllSS^^2f IIT"**^ 
6epaiic«i*abodi;iboc^toGK«staf ftedtkof lowMiod caitiiai&»alicaittM»^«^ 
dcdd^atedSatiooaoportfoMcribeiwiicBrit^ littdtattoeracoBedleMtsoiDecffbtteBiiMcM 
eddUte.dKOibedefiMtf patbifaw^ibepaticiirabod^ of dccnw a r ig y. tow apparims b«ye bcCT devdeped fcr 
fatteiebdvetTUibfave^Mc^eGaaaeof IbeUffedb* ete fa artfarasotvie aad ete praoedncL Litat d» Ml 
ttMe <r mlitini7 cf tbe ixtbsfe bodyX We Tdttte » «ff<r frco dcoricd tkotUf fa eowfacttro 
dm^R&cs^Btimtipkdlj be tpfdkd between t»d«ot^ typwcf fa*a»dlowfo»Ta7CoiitroOoda^ 

actf^deojodeefaadcrtoceaenleftciBealfttiubkto «idi Binitod dcpib DoorMfai De^ *eae ediriBt^ 
ablBdctt«rcuttfa|ofdietvscttts3ae.TbliciBitftLboiMW^ fatqdevtowgicrfromlhciroiwectofd dUk e ci c t .fclbe 
Bkayfaadvateafiyflovdoofbo^pilbibavfaiJeutayed* toptooc>liieyey^ptteatmbc v <qrq tF«<> »ty«M»« 
■aeefttt6edfefiMddKHedMl.vbkb«iO«d»t» ss tbecoala«»odttc4wttdieSa«r^«Mi^^ 
tfab bcmae tbe cumI towfaf tsough tee paftt» tee faaen wbkb pcndt <ax{XiMe deptba cf aeoodr 
pottlHyeaodatdimacetocrdeaeroyfatteealoif Md <wcb as cdacr lueas. obfanclM 
sttBeundfag ibli pattiwiy, pnwide e vcQp low to hin i c^ ic awMm a aec* iwcb ■ t 

B^d«ca««igicddevkc<bai«<ofabmrta^ f^*^^ 

teMC flow (faoi^ Ibe padeaubb^btardecmwayM bdmUmaCMI end fWiAQ toam pwdde mmh Mgte 
dpncK».bodidKacd«CMdcesamdmodo«feYypte^ 

efaebode teoib fte tiSne. Cm Aewtei^ widiibii a eoxodt. bi« eawoi opcnte fa 4 lfcpdd4Uled ceflr^ 
rmflrirttfftt. buwtm, fa ttut ibe febum decnode mey Ferteoaftdeteieaioat.b8pc«veda3faieataadad^ 
TtfaiaededcetftosecdcsnicteaiitteodMlpeiM odsaredediidferdtedeciromslcdebbdoseadeMfatee 
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^toe^ llese lystctts aad inedMdt diouM c^»«^ cotbcUiset sifee. Amori decm)de bposiltose4wif^ 
jekcdve^otfiisf «fi4AbtMiagtismettdoibtfbo^a^ etmrirtUy cottAicdif Uqtil tach u boook >iHac; t» 
laret U cieonciUy cooducdvo cBvirrameott* »di as gcsaatt<ancatfl«wpittbctwccatfaeuitetdie aaAttK 

The oaitac flow ptA mm be t€fientc4 br tubactsiaf 

E^SCRffTIONOFTSB BACKGROUND ART coadactiiglSqizidaioi^afliidptt&pvstlbetttinciee^^ 

A&d to tbe tttgeC die to geoerite tfet ooiMt flow pilk 
Device* iacccpootlB J rwfio frcqocacy cleccrcxiec for n» benveeft Aetnfetike udlheiKoncteeoodc'WilMlv 
k decoosvrgical «&4 etcdrocftuteor teduUqset tre ^ mobod It fttdeidvif cffeoln I9 a ^ caYfavoacot (ic* 
dfcscdbcd ia ]Uft4 et «L (1985)X AMia 1:342^^ ^ n^soe If ftot to fluid), wdi w opca, ead^ 

isd US. Bit Koe. lSG3SOi 4,93630]: ^ ^ raiien; bccMie Ibe ekcaieaOy 

»X;4J2UO0;awI4aa2337.UAP«.Kw.4^X290aad j^J p^vide* a ittW»k 

4,(0^1 dwaibe metbodi for iDjedlag aoa^oodual^ j|teteflieKtoiracledn)dcTl«»«d¥ed«irodeU|«efa^ 
]i<|iiidovo dieifpfir»aoMi»l«c&^^ * ai»o«d at d>e Atrf ead of tibe piobe aad iba Mun 

locloGaka4rlMlitetedec«ode.wblkcsQibe^^ <b<iwde b ip4ocd6«m lU active elec&ode aad csdoMd 
agfguttdfaf elc^tricaOy cnoil i iftfiif git|a«t> V.SL Pat fiiafc wttkfa m ^y*tf yth ^ Thf * t^t^^Mm ^ «tui 

5495^9 aad 4 jS74,499 desoftc aioaopolar aad l^polv aj ^f^-i^n^hiy aad ^"^^t^^ pea> 

«lee«o(acgicald:vlce*,feq)cctfvc^.lbtfladiideao ^ sUa sbertiBg oT enseal betweca Jbe acttvt aad sem 
for ifldgadat (be surs;(ad att0i» f lrctrff 4 ft In frtlpfy^art i ^IN^f^ff^c iff*y ^ fe^^ ^ K^ 

US. Fat Km. Sa»<4S5. 5«433JSQX S402^ia 5^ dliecil^lDtodiecxvi^orttwopcaaKwditote tlwac^ 
797* 5«29a213, 530U70. i3X2395» 5336^ describe elMm^detopoOiloaedagabrt jbsSvalornttooMttb^ 
laser ireitBKttt isMdkodt f<r teaoviaf pboor^ eodoMopk- |>ioc< 4u i et , Ibe ywbe wfll Qfpieiljy be pawed 

lacb aa trft>aectirioaa.leitoa>. Ktffc t fa ia( e aad Ibe Bice. USi 3^ tbtoo||iacoavea tf coaltroegcattaaiUwbflci>tewfag cf tta 
faL Nte. S.445J634 asd SJTOM dacdbe BBCliodi for cpcradvetlieltiavridedlbnagkteaKcraUim^ 
vdaglascreacisrladhFide^iBdKoritaecltfaMedBiif ^qmediaaa^tfaiBcaaBdb. 
mmdkasro^OS.Pw.l^52dM10tadirectedloa b a qtedfic aspect flft^iBveatfo&te Ugh flitqaea^ 
Btetedaad«(9«na»ftrdctecdaiaadicaoviftf attfisoaat voUace ^p|^ benreca dK acdve aad tetun ekobodea 
auMT tbaae. U«S» Fac Hoi. 139Q31dL <6St«tn. 531^ 3, l^t^^^ %oity jt«<Beat« la tiig^kirfy <^ AejuAe 
096. FCr apflicadoa Nd WO aad Bosopeea tip^Tbeaeblflh volUppadkatt em MlBckatioffeate aa 

FMesc AppBctdoa Nol 0 515 td7 deacAe aaetbods aad decaicfldd tf^dictilboiBdaiy oflbeacthreeiediodeCa) 
ipparans f«r penanaeotts agrocvdBal irvascBlKlatioa ^ {| m g ^ ^H ly Wg ^ io teeat dowa tie tEasoe QvoogI 
IbcsencdtodsaadappsiaiaiiTohatfipe^ ]nolecabvdiiaocitfioaord|sfait^taiioa.lbob^ 
agalatfibebetttttsmeiotailRasvene^aaa^araqib ^ ^^^l^^oKMwm^^^'^^^^i^^^^^^ 
flicaqrocwSanwbcvMsebloodflavftaaiteveattfc^ cf teaeirfd»ytcaMfa»adbitaadaltfMae a ec> ^ 
ttW^tatbeagroeai^QB. tbabooadaiyof flyfbfalqrcrofdasa e a bh tcdTblaaldirt^ 

_ naccsi caa be tncbdy ooetroOod ta cffMl ttie voiojaebdc 

SUMMAinr<H'TBBIKVEmiON loMnral of tia£» as 4ia as a few bymoeoeSs^ 

TbepceteaCiavcadoaivovideaaiyviaaaadaBediodrflr 49 aOttimat beadng ef cr daauy ta wloB«Baf cc B i i d myi i t 
tdecUvefyappljiaf efeetdcaleaogytostnKlim tb sue sttxsurot. 

«• tbcwrfaoeoC a pdfe«t*tbodjr; Ibe system aad BBcttMd A|if4icaab beUm flUlt pRdse^ oeairaOed ablatfoa 
altaw tbe unreal team ta pesf ona etectrosttrtiad isatleatf pndyciesedbyibeblgbeleoBlpflcldgeMnied 
Jatamatfoait n^A as ablatioa asd cutdag M bodf ^aicitBd tte4P!«f l^«thacleGm)de(s> widdaftectocttiF 
fttiKt»ts.«ldlelinidBSlbedeipCbaf aecmbaadlb^^ so icalbr co a dacdy a ttvall Ibe ckcHle Add Yapoeiaes ^ 
daBsacetaditoeadlsccaltbettcaa&eatdtc'niosTatcaaad cleadeailjrcoadixdTelHaSdiBtaaddalayaroverslfctd 
method oi tbe pi^teal lavtadea are asefid fer stB|kal a portioa c4 dte aelivt electroda ndaee aad ^btilxcsihe 
pioceduref k lUativeljf diy eaviroasaeats; locb as txe^iif vapor bjtr dae ta d^prtseaoe of aa io&bahla spoeies 
aadA^iBggiBi^^va»/ordssae^nccdoa.e4.separatioaof wiihb tbe B^idd,TMi lonhartoo aad^epitseaceof b^fb 
gaBbbd4erteaaeBva;abtadoaaadaeooaisordlscascd ss elocak Adds la a kar deasiqnrapodied bycr bdooet tta 
tissue, fudi as flfardd iBBiQn. aad dcfBsaiologlcii proo^ diictesa«rbl|tty«Bemedcciec«raBsaadpbQioaab*a 
teci bvOvlag tiBim tisjtte aftbtbtt aa <pi4eaals, fooa ol idaaviolet cocrgy flm Ibe vspor Itgfx, Tbe itea» 
sacb as acv cr tattoo icaMnraL dtsae tcjavcaatioa aad dM . violet eaogyaadfareaeiytlcebcaoaseaased btoteyatf a a 
UiDe.Tbeir»seatlBvcs]ioaiasjaliobeascftdfadccakal|f of die dsiae aofeadca ad{)weat la tba vapor layeclUt 
^w^^^^ eavfroasheats. lacb as anbfoaoopie or cyito- «> eaogy dbcbtfyo eaa be fr te U e^y coBtroHed 10 affoa 
scopiesiafkdp«eedaret.ba4dftlaa,tbeprese&riaveadaft v^limrtfteicaipvaloltlssoe ddAacticstMslMfra"a'l^ 
tstiseftdforcaasfiziaf arbai[MflcbiBDdsortioleadwo9gb ttB^eteiscoalcybjRnof ccOswMioetbcagog<ro6 tn i die 
tbsae. sacb as die veaaiciis' waO dT die bean dadiq^ damaggag satroaB<8a| or aaderiyisg ccfl sfrudores. 
aaaagrocanfld ievasciiladud» fvocodurea^ acdve efecaadeCs) wSt be ^aoed tmw$ fioa fte 

HieiKSbodQfdfcepKseatioveattoacapapdsesposIdoD- iS tarfet dsaie by a mltaUe dt«aace dud^ fte a^fadoa 
bgaaelecawuigfealprobeadlaoeBtlbatatBcStisioesotbat process. lUs qiados afiowa lor Ibe ooadnaal ies«pp(y of 
atbastoaeacdvcckcaodebbtoagbaiaSaeloMpcoKUqr cfacaieally coadocdag at die btetf aoe beraoea t» 
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•cti^clBOBode(9)ttd«ettigettissttefisfMe.lU$eoii* flax iunmm wdbtfiesqQMv of itie ^itasce fron the 

timuliewly«f^e^(^c«>B^«=^l^ locaHxsdsoimsM&itfhetittactfpcitadisuoocsfrott 

caswe£7&ttilair^U70«cxepo8Wi]lRtDaiaova« the clecoode^iieiottisfftficullr effected by tftecaoBT 

ieastapartioQcfiheftajte ek<txodc(s) bctwcea dkc Kthrt flux. 

deciles) Md tito duoe softce. Pircfertl^ the utive s KMamdcrtUnSLt^hcumatv^^AvuUgfiti 

clcc90de(0 wa be tniaUUd ^ct routed tnasvcndf ^ bvesiUft viS bcome ^|>ttnat by xtiocice to (be 

i^oa betwcea tfcc active d««redo(») aod tlie ttocl^ BjaEFI^SOUrnCm OPTHB DRAWINC3S 

dyaanJciaovcmctrt </!fx6 ictirt clc(trode<t) over the tkssiie . > t ...gu.^L xi luuaiu. 

Bcaribcdi«a«KLA««ittCtccbi«^ t^P <f ihe ckctxo^^prAe of 

froxizndcodoritedaftfkYcioctri^co^ deeirodcao«Ha»«« 

elemde to « frc^ocacy ^dtafc aoiBce* A icm of tfssie mctvet; 

eUc8odeoeypfed%»^^ralUf«»oisvcUip«oedtiiifficie« 9 fKI 2B k aft td«ff4 tad view of die dlHal tfp of ibe 

asUBcefiomdieftcdvtdecttodelo«ib^aatfdtrii^«r ckciroMt^pc«be^^^ 

misiBlM cumat <boctiftf tbcrc b ew fo a asd. 4fy Fia>Cbft«ow>ecdoftrfTtewof tbeproflrfnaleador 

«»vfeoQBMift»»sbicldlhei(m(lee^fi«a the d«m«gM |Nl>e» OvsMiftd fta ftn^^ 

dietagcldtooraUtfloiorfroBfttefwseo&Uialgfttt coimUii tiie to Ibe tlectticd^ enadictSfef l^utd 
flooded canrfrofiiBC«s;siKbftS««fo>oopiBsuf|^ 21 aofp^naS: 

llSiL'SS.J^'^J!^^ mSbftdcte»edao»4ectloMl^«dftftte»«tKe 

ei.bodto«tofi«decw«nW|w*eftfnai; 

tUm>Tbe ict«» ctotrode n«y be pwmde d^pt wtt wtdheftcaddttrofdietfrtileadoribeelecttow. 

ibeibiftofibeprobeorltsa^beftctmlefiaBdiedMft '^^^ • 

(eA^ooaHaB<4«gvlyfartnaw^)^Ubolbc>ieft>AeitftWft |IqiffWfteofy»3t 

S£«ted^ftftlfti«;ftftft«tart«to |»5liftft^di*y^«ftft»ete 

flow etecBittllr coodttcdftir Sqaid flMscAi^ cU ore w u fcil yebeeCPI&l; 

llqMMtodteaftdfftaibetgfftceofifceicwdecliodeftad FUL dli • pwtbl oou-cedlDBddde view of ftitodwr 



rd>eectf»ecfao<etoihadiy | i w f»ia e atettncane«t cad>odbneaicf ftetkcraaisfealivobewididKc^^ 

flow fiiib bdweea tbe iftfBei HtMft file ftid leM 19 «xii^d^MMedtnftsmMl^totfie«xlsof tfMfiobe; 
cicctMde. Fia 7 Is ft f«dd froftt ciosi-secKloQftl view «f as 

Tlie active and Rtinctecsiodes wis txcfoib^ be ooa* f^y^-g^int^ yrcAe ^ ^fe^nkally conAictHe HyiM 
flgatdsac&lbat,^lbeaiiptkatkwor«ti&ic* 'tii{|ity ibalt aostndfts iMe of ifce fvebe aad die 

fireqoeacyvohHft*ft<t^^<7«'^^<^«c*(^(^^^^^ ^iadi^tvtB^lKtiQft; 

byg vyodied ooer at kn a yertea «f ^ irtlve «e |isa9ii«eftifl|ed.<m-«ctioaftlview<^fl»dirtalt^ 
deamle(s)iatheicgioQbeiweetttte active d<c«edc<t)aad ^ _ ijumLii tiuNitiniiBl of dectoomslcal fnibe of 
die UJidOswe^Tbacoonvlfab tirfi, i>c active ekaxtxKt) psai: 

vrfflbeooeflgomlaocbtftftbiiliekaileflelddeft^eKCocm irttT0fa.4,ttii^ttdYl£wflf flMimtKcf m 
at die dl«d^«ddie actho dedrodKaV By way of tS^iTl*!!!!!^^ 
«aiDplc.d*f«S«tlavt.tfoaa-yitfffl^ i51S?*^j!if5iL*l22^^ 
ofekcttodetaBiadsflosfiwiiborreeeceodAoaierettead* a jhaftw»aafta|PoddW*pe€iioa; ^ ^ ^ 

iDsflomthe^stdeadoftbep(ol)e.lteclec«odetcn&UalK mtttoaaldftidewof aaefc Ooaqqgc alpMbebftvtef 
wfllivcfaddybaveaiiiffideaity«all«ca,ctfc^ adwAwllbapapcadMtf tfatalpoitta; 
icoodoB)kDftfifro»«ie]xobeaad AspedflBtaaJMr miliiasAcatfieviewof aaclec8«rar|icitsi^ 
iBite^asfNtliiea aKSb diet localised bigb COM » ha%iag two aae wd ii wih aped elecfcodee eaeadbg tow 

«e|«oooteJoatbedectMdeta]idaabwUGb»ifttm.ieBA tbadbtdead; 

todwlKBatloaofavapodzcdlaycrorfefloaovaatka* m UbaaeaA^ef tefcobe of natt; 

a sMxdoe ef dA active a«ctrodc(a> Wlowed by FKLMflbiMeaeKOfdieiKobeofmttfvthenpld 

ciecwteflcMtod>ice<bre>fcdoww qe . % m!Tarf oa) cfioa^ co^SdMoe; 

2!^J!!SSl^'^^ mi5baaoa^«ctioaalvlewofdiedtett^cfd« 
oid»loa«f|ifaotoaaadteek(tvMOfi^^ rfec«Migfcalptd».tt»«wtkgd«ttfcfl<M 
cay4i Hod^e f«toolcayia acftCdveaaditl»ickcto4ei; 

miiliaatftl«ied«oe«ecdooalvieweflfcdlrtal 



aadacttvieten^dciTlieKa-illoc^^^ ^SSSSrS'tilSL^^ 

ate IsteaieeooBy at tetfrtdoadt of tbackatodei for ^iMaml dfwe lijFeo; , . _ 

aaofo^dS^doworablattecfltoebooaiaawltfi « iniiitatecdoaalvlewofttMtbimiaolMwtl^^ 
«riacloteMoxbB^iotealacttodedfa.lBadfiteaiaeft the e to o wti fca i |w»e wtttto fte veytenl y cwrfty flnr 
diekcaS»daevceshavotelalivay«BBalttadB,1^cao«y P«fanntit > o«i> . fei iin. 
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- 7. « 

HCH>l»»awi ittJtmilTtew cfihepolictcrit ■ 1beci«cao«isialpMbe«llceiascbe« abiftknlntt 
cfataaddso^llievtaBlcnhrwa; rrcocbul cad «»4 i dbtii Md «9porti u 



ciQy wipoit 60 adhv ckorode aid peanit lU ttuitif 



HQLlHiaoDt»>wrtfaoiivfey<fttedteMcadcf<» ^twi^yi.^f f^^,<i>i<>ii|fct«at«ftAiMfcne» 
|Me«fFIQ.21; t trfntoiMir ^*<i»e yio cc diac wdi gthfoaoapfc; 

IV},2llt«iMe€roi>-M<doft«lvkworadtstil|ntfoA UpMotoopfc; nmeoaeofU^ fltfccr c u teico pCc procfr' 
t ftffihcr. ODbodiotftt of the jvobc (tf nOS dareLTbos*tbe ifcaftwiDixpiciByhmtleQiifa^tf 1^ 

Ittcaponiiftg 4 imrtrtrttdly decopdq whkh cooTOfc lo 5 cxd f<T cnl ]v<x<dum aad «i last 10 aa, aoie typic^ 
• fiagle doctrode ud bo&g 20 aa»«r loafer let codo«ccplcpcoooduRa,1bedkA 

H&14b aiMfcTOf-Kcdoaatvkw^ aj^ pcatioQ wiU typk^ a d2feBiel« «f M kali t mmaadfra- 
cT aoote exid>odi&est tU |rot>e <f FXS» <)oc»tt7 ^ ^ 6aa I ta 10 BuoLOf mne. far 
iaaoiporitu^ a siagla ckcarode oofia6Cic4 to a slagk dftc- denitologfeal frooedim ao tka oiMcr skla, *e ihdl Buqr 

Mdekad. havaaayjolt^fefilftaaddhiwicrihtf «o«tdfiir 

3^ hiodUag by ibe flMfeot* 

Ite ifaaft v«y tedgid « llalUe» vtt 
<i|tfoa tf ly bcfag iwn M M d wtt a gcacxaQy ti|ld ci 
ltep«ieatlBinea«iM|vovl4et a system aadnediod for tube for ttoctaaicd iqiport. IVxMa didb niy (a can* 
KkoSvety akadot csasjr lo a tvfd locittn blaed wfb piU viica, ahapa'aenaiy •ctnaton, aad ate 

vlddB crao a pidest*abod>;ndi at toCdtiMia arctics, ^ ]aoaraao«Laotflaslorcftciiaf adacdvadeicctloaarte 



sesatraON 0F7BB fRBSRRSD 



pMticidAly ladttdki ikfhd tbMM aad auwoal ttnoM dfatil aad af tba rfadt to fcdUaat jwwtrtoafnf af Ae tle» 
located ia ifea aoqA ac cpUoBil dme oa die 



rcpUoBildmeoadiaooifftliai ttademg^lteAaflwiDimullyiDdodeapliffiUqrafi 
hadatfaa^ttoaatyMAMtyba tfMg acetea ti Bd i ^ ^ 

dtsocs, aad the Ifioe; IV ttvcftdoa laigp tito be «w4 tm jo fcadnal aod c4t iba tbdt S|padic dMft dedfM vfll %e 
cjnrffrfnf arbodadctopdicrbototfcroMgbtoae^iacfc dcjo ftcd toddafllacoaoccdoaadt Ac£ynt>fc <a i h i l i K 
as dia vcaftkidv wafl dsi&| txassnyacaidial fcvascalHw ^ UtumwiB wl «ea of lha ciactrola amgr li k *a 
iEaiioaprDcedar3.F<vcoQVc«kact»lbcscBalDiBf ^ft^ <i8gafroo025BBB'to7S Bii\frd€nbly froMi^aa? 
iurewmtedkcctcd9ecttcd^to^€actfaS.A«p(V«t to 40 ims^ aod w9 mall|r iaaii4a « kad i»* Mit^ 
■bMao af fkgival ar Bwaosd fbtm to aol ^5 dccMa teoakik. maca wdtf m kait fom dectada 

l«ocMkrM.ite nvfioedsimdifadeaaf lhe«|4deaBiiiB taBbalt. irdbd^r at ktst ds ckcticdo taBSad>.Md 
< Vnn i w4n $ inl|aorfrtiii ti lad tte caadtadoa af rfitaBrtt alto 50 ar Ma daettada tend&dt. dlipand Mr tte 
dwoad^ttaaorecwdiHiaritebcartpbatitaiSlbaaffi^ dfifd<ifKt««toianftartdt.Bytrfagtogdiedecwde 
cUte<dittdwayncnaadflMdiodcaabeanrdiedcqpu4)r aga3<>)aaiheaoetittwdk»(i)tocb<aptaq Jn fty wftbdic 
wcS 10 froccdaics iavddai otba tlmca af die ba^, at 40 tii«ct tb»a aad apffykf Ud^ ta«aaacy ^oIta|a Utwaca 
w^nwiaKXfneedm$la^^b»^^mnm*^»f^ tbatira3r(t}aadtaa4dldoadaoaBiaaarmaadocaa4ate 
$copktttfcty>t b oaca<cq) fcittg ccFiaidadbtt » ao tw p fc ^ 4&ccteriBdbectcoatta«ttte]}ade8r«bo^d)etsfst 
AKgkdfqxcduret* tbm k sckdiwc^ diated ar cut. pcniRtaf Kkettaa 

lBaddld0Q.tefaaMaakvaitk«kp«tkak43r»cMli reaovd ae p o id oa i aT tfca tiyt time vASa dednMly 
fsaoetecs whoa Aadoaedia k flooded araateagad 4S aiaialdaf iba d^ift aC acaodf la fwiaadfat Hm. b 
wwB aa ciBuitaMiy coaBBCBBgiiaBL iucb mawwc muie*. |>nifwM» mp laimiua ftvtiaca a awea aaa appaai 
$ncbprocedaraa»t.f^«teiCDpkf«nr«7^ kr dfaciivdjr ttMag «ad cutdag dataa vUch bm^ ba 

dciG^ad is detail k cofcsdifli ICT l o t c rattk od kcitodkdocafraUal7toateailkalaifBi;vttsdiar 
Af|)8catka» U«S. Kidoad Iia»a Scdd Ho. PCDUS9V ttniaurat (a^tn^booc^by dfBnhaoe«aisl|]r (I)ca«kd 
051dt>flkd aaMy lO^I99<<ba<a a^ <kd a>gacf 90 dcc aacdiy c ^i^ H^aM la flear byaec i ^ nmriwi 
ybUb bay baaa iacofpccited herda by r d ic i cfl aC w *ad artNe dccuodfli» tW^tykS d CCT i kd cocny ta Aa 

TV preacatfavcaikapyaiaadflgk acti ve akctrodiar tvsettkaBesanoaadkiaBdtaBBedbtelya^Kcsttaibetfp 
aadecvodeainydAlbatedonradiddcaataettstear af fnbe. (3) kk|^ ^ «dka dadiode(4 k doaa 
a paba. tba decaode ana; oiiaBy kdodea a pkrdlqr «f ptodnl^ wlk ftektyddmaadat tepateiadtaadfQ 
k dt pcadc e dy aBiaat>IImbcd«dfarpoa> ag^a irollad€ko> ss aiakodlyBovkf tedec&adi^anay axkSy aad^ttae- 
aro^iBMkabtoiBPlytkofcdcacny icbirttygyta^ vmdy am dw ti«aa. 

tMfct djwa wtJk lltahka ib< a awo io d afftadca af lioaocooflga ra doa ^^ tx flvi dM d ctactrodetttmkdk 
decbfkdeaeifXtatbefaaaQ&dkidtaaeaadeandrae^^ fte dedrode my k ckcskd^ knktad ftan dl adHT 
lastthkg Iran power ^iss^pttka iaio suntuadUf d«eB^ dacsode tccntaab k ka «ny »|ibk idd fcabe aad k 
caSyeooductka tiq[aidt.fiicb tt blood, ftfiondidke. aad m cauectadloapoavaoHneaibkbkkobiadftaataaebaf 
ka fika. Ibe akorode tookdrny V kdipesdndf k a ad^^ Ibdtt 

aidcaanecdBgaadnemkdiaaK yndep ow tft o am kd dvby ttetetki(a4^bkodardedtkagy widuuhei 
kkaktcd6«ralbaokerdcctrod(tea&kak»Allcndkel|i. io^^ caoset i kwcr kipadaace ^ betvccs ke 4 
kcdcdrodetamiBdSBqrbaaooaectedloaadiokerd fs sms akcttode tad ka kdkidud ckctrode tenatod. Ibt 
dk« tbe fcaoimdardistdeakar tba praba to km a * koktadpoiWfaaicaiteaKbkdkiditdakGDokiBaybe 
da^wlRtbdceaplciiaapowcr loavea. ttpvatepowcri 
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dimcttristawfaidiiflDitpbwtotfKttsodaleddfica^ wiB km t oootad irei (per electrode) below 5 i&m\ 
t«BiMl«bcaalo«rkifK&ueefaanpt6ii<MoaMc^ pvetoiblf Mfiiii^notolremOJDOOInn*«» laa^, 

miy Ik povided Udep&Seat emst finid^ ckseall^ 

wicfa«iidBcw.e^)Mtos>itiiaor»ta4for<wttH iccrwb tt > co MC fi cic c <f tte dhcuCTce cf ewen fcg 

tturcoCTkccaxeilliinidi^elaDcmBAybeic^^ li&c$ wUA caiMle Ita exposed sotlke cacH 

die probe. coQDccun^ able, mtoOer or alotgtea»> i l fmodc f fnn l n i t Biogy^Bpoeatfo^lBttoetagefetfcr 

doctiTe ptik fron tbe eourcOcr lo the distil tl^ JnevcnUe 4taa|e (U., •eaodt) btt beet fou^ to be 
Atenedv^ir. i« lesbltM ttdfer capedtiM sqr 

oB6eiurfifiecr i^MihtelecBodc(«)daeto€Kldeti9CO toet&Hdili tpMSodar advaiOBfe ever prior dectto* 

whicbfoa selected ekcttode tendarfii e^. ta iihm ef sngictl probes esployUf tUfk aadTer iMfir dedvodes 

iesittiveeMti^o«tbefiBface«rBetiLsuAiipltfiH^ wbrn fte depA el ditae aecmis aqr M be svOcMsr 

Tbe tl|p itfleft ef Ac pnbe sngf be iinyifffd el tnnj Kivtud 

todepcadeBtdecftedbtn&iiAdediBedtodeOverdaekt* u U prevkos deeoomrgkal dcinces, bacased power 

cdt8cigri»lte^'ici>ayortbei^tbesdecdns(|>ll^^ H>pfiotiot wd sbtitfoo naet b«ve beea odbleve4 bjr 

^decKicri coestg^ to «ke itffet UssM ii tc&k«e4 by iKrasief^dMaodeam Sorpdsi&^wttidaefreKil 

eo&B6cdn|eacblBdMdaeleleciicdetaBil«dMdAecoa» ian»ltoeuithMbcc»touidlhad^totri efcc» od e steocM 

noo decffode to ft power sooree hvfing ftAf n O t^ be teeeted (lo taotsse power 4«liw7 aid sUideo cil^ 

c«Mi>lk4ecc8scMlB{tc4cbsneli.meDaMck«- jp wttott iMroHdaf dK 4e|tb of oeorocit tqf pmi^dbf fl^ 

•ode B^r be 0 titbolv neate ef csodMtht smciU tjple «m1 dectiodc t<naltalt,P>tfgibiy.dietenntoiUwg 

prodaal to tbedecttodeaoayet Aet^nldeb also torn be ^peeed-epia Igr • dbtam te mje ft o rtcii 

as eooedaH fcrtae supply eflbeeleeblGallpeoodM^ ooeh i lf dUeacter to ooo dhaeser fa cftfaaMP pa o tf 

Iqdd bttweea acdve ead coonoo elecirodes. Ibo ddiveQi^fttdiieimedbelowlbedcpdierfteaosfoaiQfbe 

lypitertioo oCMtb fteyeocy vc ltsge Jbe twteo eempoo 15 MerooMelled by s««^ 

decOode tod Ae eluxiode leHdts Is Ae ftooBdoo ooi>pioAwp<ises<fQiUiirt>wopi d iflibdBder tt i flMW ir 

UibdectrieMdlaleasidesdlbeMllpf ^Aecke* ^sMtoo sod tisodsted eaes|]r ted^ to cffsct ebldta 

codes wiAcoodactfeoerHfbMveacycaDestftoQeaek aadforcMtiif wbaebdottnedofflbrpcsiodssQfideodtr 

ia«Tidiiddec&odeioidMlto«eeeBnoodeG(iode.Tlie SoaglodlDW fa ibeondiclauiloobecweetcoessr pulses. 
oBxcat flow from eacbfadiHdnlslecbodeleadBd tote » lftte « tft iirr, tee«cnyp<isefaitfo>i Mwtniirii» od 

001000 dertpede Is coottoled by elfa«BHvtee|iiii*t <be tiae IdemI beiwocft caogy pdses see selecnd to 

BKaBS^WftcenUftstioodbaeattoddberdeddedeoaiir oddovo eflfckot rdss of tbsoe Obldleo or conSag wbDo 

to die taifd linoo wfjjfe aldaidat cMigy ddbmy to dfarisg te troiprrafo of fco boded osoe ef tot to 

soooos^ ii u o u i ntO tfsM obd mf ooodoedfe Mdi. "MoT or scon to oomd pbysMotlo tiii|wisiO io s 
wbiiftaeqrbepR3ed(e^bleod.elec««||tfeldt^ SI Ibon^f tovMift UrCoTMcndbodytesipodaioPT* 

«sstBoe.eod*eflfe> ClprefaOdytowMdir C^befaettoooidofdieog^ 

li«pwfayedaafctlbli la » cod eo tabes edysdHPoCte tMqff{aa^ft^ 

dUTcmeeikefectrkdiedsMQfbcioeeitebusdtfssos hodfldoo tote ibORFtdesa fadpet b ods . fee appllcMt 

le.^ fUigivo, ft tft i tj^ ipldenBdv bead or bu dliccocfcd moitiff ot^^^tto frr *iiijti«^ tigift^ima 
odtf listoc) aodtesisso«a^ooodMthofi9ddCe«, « miibrfTf af tedqpl>«r>ecroais>TMsaace hadw koQNos 

lsoiwfesalloehi%aaa.BywayeffeBeBflcfaaMrsdeeMd ortyivobiibfiovKaqr^^ollafebclwoeoteoctivodB^ 

IcYdoTipiM vvHafctf tedcflokdeoodactfoopolb trode snfao sod te Mn decttodo to dof^ b%b 

beSweeotecomoodediodeaadoBoelteiidividod dectrtp idd faeo^ h te i>ki^ of te tarpct tisaoo 

eiec«ode mudi vidi^ te dcctrode mnj k iaotooie sfc&1beld|b elecBiedddiotcoddcobMdtodeeBEleleld 

bSvSBoi ^ ^CB^ i owyte t te ca rt>yfa a tfe o) .Ud faw«frtetto^ 

bf atfog ef Iftteryedog c o oduidye Myddli nildwhedL Oo SMOfa^ fBSOvod teooijb aotoadw^dfaid n i d ioo of 
te oter bold, ir t pocdoo of er a ef te dedddd eoopta oipde tetedao fao aos-ddde omm aad 
coedocdoopdbbetwoedteoQaBMdecndendooecf so adecolrf , socb oi iy d i c f co, oadte of OMbeo, bydrooa^ 
telafividntdocOodetEflBiadswObiatedecttodeany boBsaodotafetoa>ipoaods.1bisoBdu o1« ili!di|i dfiM 
is i^Bflvd teoe OMniog 0 tdtfMlx btgbcr decoded toaqfaetr looovei te dssoe sBnH0xc» as opposod to . 
inpedioeeX te eoscat ooofird ebcoliiy er fwOA ooa- tiaarfenahttetfworiaitrddtpoaasolldfattdfcec^yto 
OBCted to te lodividBd etecaode wS aOow eamac dow a-»yrfaa>asis^fp>cd|y tecaiowidba Warto a. 
SBfideatteted^oddooefdectdedeoagyaodassoeS- $$ Ttc ll|b deceric ftdd ktrwOtkt tMf be r coe n eed by 
tfedabladooerelectdedbceakdovBeftetaisddsMolo n^pfag o te^aeooy irairaoa that Is odidcat to 
telnowrffstf vfcid^ef tedecoodpiadacft iwpMte te <leetrited|y reodMrtfaj Bfdd oter <l laod o 

Ibawficdiooofobl^fievicoey^dtocebdweeote yertisoofte aa»cd e«aod eft )loteicileo btiwif te 
cooaoo er idun ekcuode aod tedecoode muf fa Asidlipof teacdfeclec80deaadtetdfetdsttK.Stooo 
ip|iv|dm tee Idemis rftrxt i a fdite , coaiagorieahay> «o te Iqrcr ernpvfad lefta bas 0 iditlve^ bigfi 
fegef tetvfdtbsoe^tbetisaoevohaBeowwbkbeDagy deettkd lafulaorr, It ia rrc a n i te vdiafe da fniadd 
dMpaied <3Le^ a bith vokate psded exists) i^ be belweco te oedos eleeoodo dp aod te dsaoe eod cooaee 
i>ec^oQo&oftcd.faeuii9te;l^teBtecfaiaB|[t^ifr^ ioaltitfoovjftiatenperlapordasiotepieaeaeeofaB 
l9dsmaelec(»odesitescelfectedUaeiBnsaBtefro« loolidde specks (e^^sodfaaawbealtocoalesdiae late 
iboatltetoMlaao.pRfcsab|yfraBabedlaatoaOS« ' ' ^ 
noL aad oMrt prsfei^ ten atat 05 an to U aok 

sas fa bodi eiwte sad qu o ibcwl ai' a iiii l aa l i pbetaasfra«te vapor Iqrcri 
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<i«8e.T1>tooqiyaay»cto6eliBan<fcaayc<fcfb o tCDt A* dixmed «bo>fc, i^pScna hive fMmd Aac 6e te- 

{t^^ ulMviolet ftdlitloa). cacfgeiic fviickt (e^^ sfi^of cbeckcnlciltrcoodoctlfif liqiMstibei^ 

clecimf)orftcofBfaiB«tk»ibcrtoll ite ftoivc ctocvodet teiM be lest lhaa a ottol vitiB lo 

Tbe Mttssvy eoAdUlottS far f crmlof t vapoc lijrtr bcv f oob a tait i Wr viper IsjcK Fdt i^uewii lofaidoaa* toch aa 

ftevmvbmaa4ifidedtt6ed9cb8faof caoorfrom aaatdy l(r^ atejM/car, imm cc ai e i|k )i ii » abcet jXHT^ 
riUaS^miM^nfvUjamm^eptU^Qt^m^Qt grainita'.Appfioat*! also believe mat oace tie dcaily la 
Sotflrlaiut asr^euateof eta^ ibe vapor teya ccacbca % aUa^ Tatae («^ i|i|raxmatt|r 

si»aftd«p^g:ciecirotfeav&oeaita:a^edtfoaa4tf^ 10^ atoms/bir 1^ aqiMOva aoMoos). electrea ariludie 
edges M Ibe decttcdeinfaoei;eJ6C»edeiBita2ifi:a|ipH^ lo {xoMuTbcgnfvtkvd^ mhMdbi^btxtMM^^he^^ 
voltage aad pcwo; oneitt ilzBltbf acMs. neb as loda^ ^aoedui^geaemedficlda are o« die order cf (be cxUml 
tor$:cleca&atoo&diKtivityoftbefliddb€OBM fieU Spatiilexteotof ftttiscttoibo«MbeUitcrdiaa6e 

demdet; dcesltyef Ibe lhiitaado6eritctafft. Bated «• dlisasoe fe^obed far aa cleeM svataadw la bcoona 
iBb]UexpcriiDeau.^|)lkutabe£eveibitibeioai^ oidol «Dd f« aa lMlx«tioa frooato dcvclap.lUt Mza- 

aroma wiOiB Ti|w laya in»duoed b Isocoafe MliM tioafroatdevdfiptaadBmMtaiaoootevttor hMrvia 
(ooolabilBg aodto <Uoride) ka^ to die smatfoa of » «t«»eac««f |meaaeaoecyBi^iatteKg>os«beadoftte 
«oencdetbclo0sb«viB|V«vae^|tba,tyv^cfcxaaB|M. frooL viz. bcjtf by decvoft takd&oa. lowoiafi fif loed 

aod 5«Stb 390 aaaofDeicn (HiMe ipedn»Mi addbSoa. ffSSffl^^ 



Wbea^deod9ef«ev^]ay«r<Qr«ttbabMle ^ ^^f ^ ^ ^ 

IcnBtdiaakeeleovicaQjrcM'iMtlBiBfdObe tcanrrfn g i i ' yy^ "5**^ ""^ ^^J"*" 

ItrfeMiy ( If ,, iftr t^rn ^^■v'"^**^*^ \^ ula • lov dcast^ fcgm wtt • Wfa meaa sea la 

foraqoeottiaobitloQsXdKciectooaBieaafeepaAbaeasea eoabktidaeycaliyMtecaadakcttoaitor ^ 
aoe»MaiibM«Kfltlyiai€^clacii^ as ^'''^ icsioM «f l«v dessby^ Ibc eacqp 

ieoixilioavriatoibeaefegioeaeftoirdeaibxiU^ vapor evolved at cacbiecoaBUBateliM Ibe eider afbdTofte 
biycs cr taUdcsV CBoBr evolved by Ae eae^ede eie& eaertybasdfvpCU^dtoScVXftqvan^^MV 
«OM<e4^4to5eV>€aaj«teeqiKaitjboabaida»QtBoale caa be tnaddnd to aaedMr decM l» t^aeaie a bWdy 
asd Istak ba booda, df.woclartat a nokcule Ibto tee eoefgeifc ^cm. Wa aecoad» biMr tacsgeik eiecm 
radfeda, vblcb eei^Mae laio fiaal giieoas er ^oSd 90 nybaveiiaBfcieaicaciVy loboaabordattalaaiiaiobioifc 

iti beads* tCi* tfsaochaa Bboiocola laio fiea saiflcafa* 

TbepboMacaciiypredaceapbc<eebtetea<aeqib|»b» TbeekctdedlyeoodactfBcBfiiddmddbavcaifaeAold 
todicflM aad/te pbetotboBd proeetw la Adtftcf^ eo Dduui » b y la order lo >Btab^y kofae 6e vapor hy<r lor 
iltsaelbkfawsaesaaaaaflasKvcrdecllliTcneftfBaeal ibe hKhcrmrat ad eaeigetie electroaa aad pboioaa. tbe 
6ebagettlMuTtopbe<oebtatfoaiia*cdd*atitotiDa,a>bfcb as t kmk i l twd w iMy of »e gatt <>a aabs of mflasieaaaa 
Bieaaa tttf ttw pboaa eaergy ansslien veqr Me beaiaa pcrceatlaelErer aStaa) wfifanSy besnatsteCU 
tfs»eb^oaddieboaadadcaofd»re|iQacfttoeabiaiad BkSfcBi.pRtodi^vriBbepeatcr (bsaaafiAcaaadMO 
1beooldd>fadoaprovfak4lgr pboMcae«rctabapM» ptcfctabtf v^t^et ^ 30 mSAcaa. la aa cxtapiarr 
dadyeoaaoOed 10 odraflaa ate layer afedlavrlibea caboteou «a decttioal^ eoodwdve flaU U laonak 
beJddag creibtfwbedaBatiaf aooeaifiDgeraBdolyiBf 40 saUae, wbkb baa a eaodaeMiy of aboirt n&SAna.1ba 
eells.11ied^efaeoo«£iwiISbe^yi<cd!3rbeAo«tOaa ekcaiedcoBAialvi^cdftecteadttaBtaf Oei ' " 
400 adcraae aad antal^ I0 CO 300 adooan i^fUcttlB froat Aoold bie wd ac fcafl y bla» if — *- - 
believe ibai "fracn^or of astaa^^cad lisfae aaol* reqobed ta be« te ai 
eenlaa cany away auKb of Ibe caa0«blcb It depodttdaa aialattia be dcaaliy bdow te cdtfcal kvcL la i 
teaiBteaf dte ttigaibaMe,OieicbyaDo«di«aaokcidar as wbea ^ ckcafcalcoadnttMy of Aeg^oidlt t o md mO f 
dbimtg^ef toKto«C M i^t PfeSnHa gibeaiaoeaUf bifh.loaktf Mambdcw a cmuA bn ^ da ^e umJl Iw a b 
bcoiawtfcraaibeaaeroitiidbigtftaoab. piioriaibcUlarioaeflealsBltaariailBa^vaparliQwOflie 

la addMea. ete eoByctSas modbamMm ^ be eoa> wfideat to also pnoaae labW pem^ af MMaa 
ttSbofaf «o Ibe d»talfoa ef iltme; fat axaniie. dsase wiibfatbecteadcaiy rwMtwritaf Brttt 
desmictioa « abiaiiea nay alao be oosed by tfdacftie » dcsd^lilcaadMaAacddcaldeadqfX 
tecakdoara af tfssaa abaennl dEana ar ccB aca^ AjpcddeaaateMateaaf teactfvaclecbodcCi^afpcar 
traaes temibebWy caaccataml tobiiK Umik flddi m laproo6ialocalbadb|||^CBOcaideasMeaiirbtt.iaM, 
teitopsitia0ofted€CBodo(aVAmdb|lotetaadb> praacaebdMeaadcalioatf ibe die cf die acedia vbosa 
kgi ef prvscai bradko. die active dectrode(t) aie eadosed demfty <U« vapor deaa^ la bdoar 6a cddcal 
dzed aad bavec3ipoaeda«iacca«eas«bfcb.wd(r proper SS dcantytolablatB ioabaike bccaUeara wttdadMbdMa; 
coedidcoa of a^cd vctega. caata &a fccmidoa of a Hcoce, a tftdU cn a flg i aadoa of Ibe preacal lavcatfaa 
vamaiaed segkM cc layer o«cr « kart a portkm ef ate aeaiesic$iow«f bSgbcuncaadcMldcaeotedpaef 6e 
nalaca of die aatae doemAit), Ibli bycr or redoa «f efecbode(i)<Le^d»aflrfiMeof dKelecvode(t)afUdhaeela 
v^eriad^ecaic^cootei^S^aiaaaCadteeoadi- cogage aad ddatt or catdaaoe). lUfloaa of bl|b caoett 
doasaeeesa«yipr i u aliJti uaarb bl aibevyKfaedicgioa<r aa dcaridcao^beacbteved vlaavariey of ad bodt. ia tibas 
layer aad ttegeaendaa of aae^pdedectteaa aad pboMt. prabtdag ibsp edges aad eoraeo ea die tell^ ef dM 
U addSdaa, dds Uycr or xegkso of vipodaed cUctdcai^ eIecMdcaerviporblaidBg.<liaBacal|ycidda|er»acbaal* 
coadacdi^ provides a Idgb decakd bopedasoe cady^iraiaag die And ead faces cftteaahedccaodesia 
betweeadtf decaode aadftea^^aoeatdtiaeaotbaioaty prcdooe tarfue a^aidca iberaoa. AUenudhdy; die deo» 
karUmlt of oaieat fioar acroia tbe v^odsed layer « as iiodeiexisiBdsiaaybe^Kddca]|ydet<gaedtolBCRaKd« 
tegloala»6etfnae,d»ebynfafaBfaiagjoak»bradBgla. edgetaiaoe aiea lado of Cbe decBode tonlads. Far 
aadataodaiodaaawitol^dbedtaaa. example, die akorade vcradad(^ nay be bdlow bte 
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baviag • dUta diQimfcrtadil edge simma^ hem itaBQv«d fios 6* cpentloa lile} iB»etf«4y idift* 

^tVeioa^Babi&arbefoittdbittainjMdetGdbctf «tflbedeccodc«ny ay itidicvta higher <t^ ^ 
«bo>vtcrbaKriB$«rmM«fcmilBib«DtfKdM Ite prdSeocd power miee d tte fccseal Imillot 

«rteprbbe.Hl8boxie8tdeatitfa%iDbe|H)ec«ed«oaBd defivas t Ugll fteqoeogr cnveH fdcctsNe t» leaoUt 
te> dtomfocatSd tdfet of cfcdrode lo^Mlt to 5 lyqi^cpowtf k vcl iriii ^ftqqiteatcfpflSwmtotett 
|fOBaotc Mcicilc twmt ftraiirtfli cf wtttt per clecliodtadcpet<Qi(os Ac tvfct tissue bdig 

mvotag!Bn«edt«niMfbee«BanMckc«^ Aiued.^iiicelild tfi o>d c <lre4orAemttfaca*aqwcd 
«ic dccnode any irfil be « Ugk « ndlo frc^Mcy; toxyentiBt «eleaed lor prctet|pblte power mom 
typlcUlylKtwte»dbotft51&Md20MHz.Ka9rbcla^ Ulows *e oscr to tdect tt» onett M loeor^ to (be 
l)cc«ret«ibo«t30insMdlSMat.MdpfcfenUytc^ 1^ ipedllcieqidiesMS<rep«tfc^endSQifeQ;denB^ 
lctveeDUKMt501Hsiod4<)0]^lbeRMS<rootncia lo^|fpecdat.oic8fvseacroteaidoe^ 
sqos^ ^ralti|o ifi^ctf wU e«iO)r Is ttc fuge fro« pioccdBC 

<bodi S Kto to im^wlis.fRl<Enbtxbai«iB^s^^ Ibe power aoira laty be cumai Uatod or odmvbo 
fiwiboet50Tcllstomvi)lls.MdBarepRl!enb^beii^ ceBttoOediod^QidesMbeatSogorcltcBfeifllrcoQdifr 
to toe iMfe froB abooi lOD Tobt to 409 tdtultese 15 live Mds or «6a loir elecOtalfetteMenedit docs Ml 
frcycedcs lod xjfafca wfflicsiJi tofeak4o»pcalcvciugct oecia; It a pcoMOlty pndared rmhfxfinm cf ^ pracal 
«d cmeats dkH «e wSdeai to v^odie Ae ctocBkil^ loTCsdoo* caoMl it^tfif todMton mo pliotd la «cika 
ooodo€dTeV^«ai,ia torn, citato be €oodUosi«Wkto wi]b€MAtodepeadcatcMpp4etonaaK.«bcretbelBdoD> 
tiMvapodzMicgioaivbiAfesQliiaUgbcicctticAddiaad taBeeflTftc todacuriatotoefaaitof lOaHtoSOJW A 
cadssioa of eaofctie pbotoaa aad^ ck<tro8i to aftte ^ depcodtogottoectoctticdprepert fet aCtbetwgettin<a,toa 
tftMO. lypterily; toe pak*>fuk vettftge wiB be li too dcaktd ablasto» tato asd tbe opciattog fke^veaqr* 
taageor30(>to3O00iwtttaad|RlcrBU)riatoejaagaor30ll Ateaitlveiy,riparilnr^adPCtor<tOdrcaiti>^^ 
to IdOO^ai ttM i di au i e y d l eMb^ytotoeiaaieofTOOtoW be oaptondl aa desatoed piarioealr la co^eadtaf fCT 
1^ applicatloa How fCWSWDStft. toa « o y kto dbdoww 

AtdbcotaedafaovCifteTakiyeiiasQaOjrddlmedtoa as of KhttlalaoBipoatodlwetoby itftmoi . Addaj oi Bj ; 
aeriea of vallate pulRiwito a SBfldcDdyfa^fiefaewy oaacaiftaktogfletetomi3r^*<>MMd.ftffBnbl|;fteae 
(04,»0itoe0fdcr«f5t2izto2DMH^i«didHribeT<ikage icditoCTi>fflbavealaiy|ww eteiiycii^ 
b<(rocl?nl3rifplIedoo«dMicQs|y{asooo«i«red«idie4« fesbtoooetodMr.ailMearmilevdbc|Bas toslseior«7 
lasc»drfiidBgimiSdepdis«faeoods,wyGb«eiB»<nqy IwMtidoildcaiodctoc otoa tt w ltoatoafiesteicceaMdtoa 
piibc4tbo«lOto2OB2).Iaad^fltk>o,toep«lMd40ix^ » (c^^* •^latc^Vd^antam cf too cnrcaft tehtoc 
(|^..omgdat»pe tone iaaayeac^acccodtotoTJ ton eaagy rttfaaor bGreases tlg a Hf afly* toen*7 wiirfrrfTlaf toe 
iaap|ife4>lsofttoaorteof aboaC50% tetoefRacaC power diUwqrftoaarfd dac^odalato toe tow n i ln w oa 
lBvetoleQ»aaeoiB|mdwltolatfln«tocb9pie^ama tocdtomi t t. t a1fn a in% ato > 

obeaUag bi^ abbfo rM »tt cffeohc^ eooitooow Tided bgr a anrtH rt a n a ri power lan^ A aotoaadaVp 
aBode«s«at{oeaadb^dirt7€7ckabeassedieao«ce«r coastaatcaztitlenlliareaAladMdBaldecsodelBmtoil 
eacqepcaiitod6oBto6a%M»dt^oftoeanidlckccode wifttoa iaag fewhld i wttBiafc p ow tf d eM w i y toiou gfcalwr 
tondtt^iieSeciiTdyapoiiaaoiBoeoroaoaroeb^ seiirtaBoepaih»e#^lMto>lenliBeki%ato«aadwonldbe 
scM¥t^»dlcffoclheradto$.AskwtllEMwatotoeart, 4a Kkocdbytoe^sertoecblwtotoede toeidye of -^ 
toeOtoicaBtoadtooaiapelataoa8eeaado«aslagaboaadBqf ablall««.Soe>a a aili<h a iaclpowcrto| 
In sphofai ipaca gcsoa^jr deaeaaet as toe tfBwe of a ttMaatUlpeoftMftoaBoataottoawj 
dbttMeftoa»toeaoaKe.1Vas.toe<tergrao«eeroftoe leallevcltoacKieawltocMbciM&odatEa^wbcretoai 
|KeacaKlBvoeifo«|U,toelaieaiecteadcftclltoecacigclto €fcarodtowge»esatoalorbdowtoe«wae. maiU< *i i M e 
pboiotts«rtoecaogctlecSodiCM>ishWreooccafet^ly as suxinmcnacaakveLCtaocartowiaaBclecaodeieaii* 
%iiiiieortoegeoae«y«f toecatofeg^dicarodcaMdtoe eab ooOldtepcdadScaipacveda^ wofipedrtoBlBei* 
aoucecf aeagjrai^^paof toe<leeirDdea.Aaaianl; pcntoe aBUSored m toe avte of toe ekdvode anaqr 
csip tooee regtaa or aitas totf an vcqr cSoae to toe caweeda oscr aekdad Baito* Madir.coMel ayiaea 
dodrode dpa or aom wll bo expoaed to blili eaoir deaSgasl^lBplciBealiiai tola sMagy an watt wltoto toe 
toaea. Caoaa^Mlfef; aUatfao adi Qflcillr oa|p oeotf to to akfll of toe att* 

tlaioalapweffecll^toeootoctortontyeloaepreiiWQr KttaaotocrateitoiiveiBPelfcatoeeseoroBaorarwfil 
w!itotoeti|paoftosclecttodes.1%eib3oeaigicaierfistaae» power sapplks wbkbalowoaeoracfctalckcttodca tobe 
fiaatoeclecBodet^areMt4galAcaad7afotodstoeetoe simvlUMiBly ceagSxad aid wbldl lactode ac«va eoatoel 
caeigytoabioolowaitoeaedistoDoestoiaevcnIliyaSMi g^aBaferifldtfagcagfarieirdabetowap ret d t c tod toaKt* 
«r damage tinaft. aa ana fcwL bi «li wraogoMaa. on^ oee or aavertf da^ 

VnOf. too csreac ferd vC be sdeedvefj fisM «r ttodeawoaMbe ilin a 1r a y« aijy oa ei;i ^ far a brief period 
cckoiralled Md toe vctefo qiplfed wm be tod q > e e( i< to» Swiiddog aacna woold aOow toe acat oee or aeveol 
«djMtafaic.foq«ea4riiic^paa3etoltesarirtaaoeofdsM dec«odestobeeMigtoBdto«briefpcrfod.B9raefeeariiir 
. eadferaoMihtoefa d torapbotwtc a aatod i i i d uri ik rt oto eMnEiriagooeoraemalctoottodca.toeiatoa(atoft between 
aadAaeoBBe»eiMarodbAko.dtowMcaotaalevd40 a^faocstekcttodeacai be toialDisDd «or toe case «f 
lUQfbetosc^oosetoaieaycfmeootorQlaaeattwbicb cMglriag aevcal decnde poaMoeed al too aaxtaM 
snatototoatoewgetritttelcavenavewitoderifadfiBfeaal poMAk^Ktsgwbbtotoaovenllcaprdopeoftoackcfeoda 
toe toiafaoe bcaweca toe ckcsode awsTa aad toe ttofto aizay)orcBmiaited<ftotoecaMofcoeq{xbtoa|yasto|la 
liUQe.lU desired tfss»eiejq«toar»«loeg a pn^pagatfag decttodeataaqreoettn^AabclmafcslsuoQaBeMew- 
aafMoJattb^eodtoercgiooofriitodeowllmullfbeto as aetoncaatmiybectopbyedtoreadielecttodeprfortotoa 
toe MgefroK about 4<fC to ttXrC* cad BHTC molly ^yUcadoe of power wlKnto a CBwanred) k ' 
ft«aaabool5(rCto«»*CTbedasaabdagab]ased(aad (bdcw aoflDO preackctodfcvd) wfiisevcaai 
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c*tiiB3irtidiJp«kpl«|coocq>oftd»lo^ agdwl 4«wc to eflcrt Jo«te» b«Mf Aod*. 

iodttdetttM»catt>touanBtftcfe<Uaiatto#ib0Bcdiiim iiiaiqieltecica«o.ttd MU O< u r fk il^y»«c«Pfc«fc»^ 

i» coiUct wiA e«i> decffodc iftd OBJC to be ^^oeigaa^ioibcjnDC^fto«fthei«»eatI«^ 

^)|«bdo&lyifthefuittAMCUcc^«|RMl«Ml^ to ||0B.QcKtt«ffisMqriicmUseft(^^ 

ft should be <i€ii|y i»dMoodibatlbelivcailoaii act 0^,0^ jsobc !• coontcted to a poM son^T 31 fcr 

%\^\^ to #i#irtrtaily itnitffdrtffnodeigMM»>qr dCft to pg,;vi£|^Ughfrc<pcKyToltftpto«iiisetttsiae52^ 

«plnnH»<#ekcot)acieralMts.ForaaiB|)le,6effi^ lioold i<wice n lor siis|4Ti^ 

«5fcdedn4eianiari»»iybe«^^ STtapwhtR 

tttMcxleB4$«v«iigblbeinUsbdltotpom^»^^ U » cxcaidify «aMbDeat «• tbewa la FKL t «lie. 

bisk fa«»i»fy '^'il'^.^ cw«itali«bc 1» lAcMs do«|««« rfuft U 

Ivcbesbaft€rlicPfiBca6dtoa<lMlek<d^«<<» Iscloiflsi fi««t caudto « 

tbepovrarmice* ^ MbettiadoteaMuecnrlf MftsfmliMlcadttAM 

<» tf» d»ft cC ttte etoanwrflal pulfc Tbfe copmot HLAcaaaccdaf abte34baaab«Ae»*ib« 

^tim) etecoodc fuCifle wffl be Rented lon^^ eooaecMrl*«fafek«aabeicDOvil4r«oaMctodto<oaaop> 

ifittd cad cl *a iwbe aad a« be iwwed wij^ tar]»of]i«bel«.neimittd|»te<4c>faleMhMft 

dacdosSq^todtoiiMortbetiiftfdMwada^ » ^leeo^ toflnlaab ft «e deoeric^ Itoltffed 
dectt«^»>lDAecs«apbi7»^^<'^>^^*^^^ odigaadeachcf ttetamMiSSticooaectodtoaaaatfg 



bebgldaiMdalAe distal end oCdMibiftbitecasotf ofVpteafin oT lodNdiafly ksUate^ 

cadMceple «ppHc»rtw>a, ibe eooM nrfaoe naf ba na 2Q. I^iwcr nivlT » btt a tdectfoa Betas M to 

massed Jiac» II hc^ iw« 

lonifiilicAdMaaiMwbltoifacyarebdagiBttoAmd, r^^B^fortaogl^tltodecMdetMarfra^ 

pctfcaiidy wbflebcbglmd^ ^^ST^ro^ dTTfcdilJt ia a Mpedal 37 

SaaaeKtfatmfdHMelaravfeadBiieqpe. poSSaed cImI to«ba OMnelM^ 

1bamcrte8QMactwtecBavKywidc|x.aadfte QodaaMcsapeddlaolibcmliv 

<MlMtMrftasMaMiBMatiiicijerfMaeai^ 9S ||,ecacwlefdnMto«leefirQ4ea5l.lliei9KGttc<k>%8 

ttitkaSir «caa ia geocDctito beiaf td^ Htv^^^^MAmtif^K^ii^^f;^^^ 

SpBadDM> Atfhe cteettode cp«>»a wtoa qa bm g^cri>Sc <rf d» iwtcat bweatSea b de^^ 

f mm* ttt ifi ag^>Tbe aecttcafca qa be iitMr . VM««SattivhMtMcxM>atodbadabyicfa^ 



SaaTiirf » Tbe|BCOcadeae»bepU^ bis|i«v»aaa|ybtoalaea^«Katodbadaby icftm 

wacwc> c^mi>c«> bcaiiitotot ce rf^ <0 iuicai«g «> hOS. «d tIactteOy 



«iay«idmial|rainre«bctie|jlir«r^^ etooda tcnri*A » aw apa«d^ «»et ai ^ 

dtiult^oftftocMnmB^FebeAiftfitv^ ^t^elecBodatoaiBalaSiiiiBannilrbavediBM 

Hcc4aW cr bdaf Bacar ai« fe 4S ^^^Smi/i^^ 

«ttl«g.Ali«.-lwiy«ad^^ iSSSrfibi»ow«iaA«*rO(f»^lit; 
mm be taoDfiA <>• hgait waftcca « fte cieywagMi ^^^ft^^j nato IOtoB^EI»ada.aBay wfaaatl 
inbe {e4-to a ipMiK a q waaag „^fcg^gao»dl,k^hg»bgaltt|tfiLla*a«aia 

acsett to cotala bo^jf b tliUMMUi^rai «#iMto20B»aada^HdaiWiafteiaoie*«W"* 

d^ ^ i»7Ba.af AmtanaflwlbeiadMdoalclecsada 

or tm uOn daccrode<a) ^ be laalDialDed ii a »i a2lyattaaoa(»taQBato2flMB.]Rfoabiy iron 



ipMtog iflgm fcr dtt cotttog <tf «??«g ftiiMMMbeBOtod tviAeeiaeindeicnDiBato^B^ 



(bit Ike lUa rs>« U>« wO ««»»'« .*^^»™" !^^^to*«MMft«Aa01a»l»laa.|)Kr 
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BidCBinksCMpcniiao.ElkB«N.llL.bee«ietffc» tewwa » tog iiaa 57 wi^«i«y 

ertt*ti».Tt»>a»maa>anaMilvt»af^m wg«tty ««wgf <»wb> eterte rt cwrert ftawltt «■< 
dffi^ ImS nSril Brti WJ^^ 

diniidiin4taM4«M(bflto*»i»cnBHlt4IIO beiwcta Urgct «£«»• B m4 rcttra tlearoac 54. u illB*- 

Iw^iSrii (WWW «X »» tc , *«*»yffaT^rT?yt.^^^rS?-^*?^ 

g ri?^ *y » t.«p.te«^ B«Biilt£!>f«Hw iMW cnaitcdKiliedfaulllpftfiBalMlinwttcatMaiaMr 

dllWbMleca«»0o4<tecS<ciinciee«ricdlHrii^ ft«a way U troafk *e w«c( *iW » ^ Mn 

•UtP^taMtMM^oTdieaMriCBMatitfMttw deeso4e.*ckV»cl«csfeM4iMMitecmi«alMlM 



^ ^4ft»jf» ilffi^tt-f .f1^mH^^»* I tmimiM piOS.3C>i«<4L..., , 

«tiftiriW»Mtdui*>«rilianh.»|<nnytcfat«ilM> aaM«MitirfUiMW«a*aten.RcUBaecir«deSi» 



MdfaMldMBlcycoatoclbctvcciaMyslnKfeBClB^p, dectroae 5S> Piclgifciy, •> fc^'fH ^^^^ 
ta2^«mie4«o»Md«^ ei]><Md|»rt{dM€rclMote5S.OM«eibt€o 

6akfteiro^€«»btl^crisiWe»mdalloyt,f^^ wgeriteami»«|*te*t iiwrcr ttoealci^ ciqiilnrtiig 



, _ _ [fw^rfi Tl » iiitiirHiiii iijirr^ 1 f teminb otcai fe»f«atc|y IB ite Aift. 

m flip niniiiflM irf tTff'T-^^-^r***^'''^^ ^^fctsim^i^nh yuyK t AkyiUf ^i^t^ Ka^ 



ror mrtmrr m ttt tt r nr i^h t-i ^ W ckcBOde Mt^f t2 b tcm^f^d^ 
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ttmib rdm ckctr^^ 5$ «a4 edo ^ dtol c»4 other fbttttefcaczillr floor dupe iborakno^ 
cxt«t8 • leaw eunett paA tea dertwdc icflninOs $1, Mff ^^^'^P^^'^if?^ «^S^^ 



MJ y bwtt ^ODde ta^Mte « twt wtta dcrtpode * |iajjrf»tttelecm)de«nQr««vrisfaf tptar^ 
pttstte8)lbrflowelflii2d5#.Aiik>i^bm ^timL7dLtttuiiu dhmrta: dc„ ■ ikdc icdVo tJcccodo 

r M adlfftctat declcode snfoee S3 vtt ttefn^ 



«agiei0|raeii. _ _ aiiB^ialfeckcKodeSSbBTiif tttMlv|oomeft>As 

€Snmntaihe$nffodmadsan^wAkicti4tlM^ ^ ^ H '^ H yt hrt^Wffg lyfrrfal 7f ^rhlrt. to imii i . 

|f«faaMykitiwMAte*of^ «f rid ^*Idiie^ eirt« or ire »»ddBt.A|wfcned 

IUb«McnbcliKiiMdmdlberibe>dcei1SorBeaM^ node s^pcM nente aatcdal b do^^ li cxao^ 

TbedttdcDdofRondeaotfeSCteA^MBa^ftM aabodimca^»»dMjo4«f almiitoilionwiiUDcrpcBtioB 

tUttlOmaadBORjicfcrrf^iMliolOanivlie Ibnu mcm pate 4lte «r ikcM^ iwMrt 

ckceMmdiiothftx«^tibeiBi|ttf «oraM» fttelacedasb^ibiyedcyliatettfihkmcidcoofiUBf m 

flkwt tfvpstib taadtf gap 54 ^ dcctdol cconsBictflom angrtea, aMyt)ilf turn, mfairrfrfmn m tBcyi totot A«lf» 

wift tf« fcM decovd^ «ad ii <&dHg«d llB^ «i electrode 51 is c9iM<edlo<ottDMtt« If (tctmiQi^ 

nypwi ttcttfe 7t to d uuwfc t uMl p ili « t»pwfwMe >d moosdi ciMtf neate M «ad suj be ^iMd 

cBBcitpttftwiybawMttKcleeMtenilMbtttfsttB nc«dKrMb7«fMiiv«ClMfhBdUdfft>f HlodcflMM 

ckcMe Sim ictm ckcsDde M it fnaSmOf taarfy gip S4 ftq cb cti»w a (FKi 2^ An»«to 34 

leoesied lapcicC la «l««ftode. mi£k« tX cotfMt scfcid}|]rteft«iiMilDtefas«ftcraiSl»4am.l(fttM 

tieti^lfaefctuflB decttodD54Miitoci9im^ti$mii cttbelsBkfidoBdtejutetlSQrttMvBcnteSCtbe 

nbiBbe4.b«diStioo»Ae^itiMtsbrti^ihe«^ dbtd cadcCtenln ckctrode 54 b adbtiacet, 

6eriifccfa« titdwirtln gthcabct>co> 0L5 sa&lo 10XDattd witfrciaife^ ^o«l l^oiO^n. 

lVBmealiBivc«llo«l»MftaltodlOMclMtro4B«agr Ibefeagibl^crfcftn clM0oae54«fllgcaail3r d^^ad 

dbpoMdMftidttlvc^plift«si8beBiitediittltl|pir ^ the ctoricd t u o dutUf ly irf in»id loteiofc 

frabellMdenibed«fcavc.]bfcnIigloIl(&U-M.tt At tbM li m 21* dccttfeOr coodKllag 8^ M 

aha9«hr«pRte1«iDdudeiiiVdrcrdcdiQdei5ld,Stt^ ton <^<n^ anaulg 54 (to cfccttiaa ffli ii ininrf Min > 

aoaBiBdcodMtf«dcodofiMi]lBle(ftodes5t0.5l» «ttMmcleGVode5<>Mdbdltdh>i|Bdttioi«bdKdM 

clNtifea]|x ooDMcied to pcwa ATP^ cod of g9 54 lU ftpild 9t It Ihca dimted mod 

ikbmiodpftiba^rlttvodpf lH8,IM6wttaKrav- decttode n{ipQrt aente 4Sa to ckctto4e toaiul 54 1» 

Aivcr orfltt80»4il^tbe ia e aMM »tf A»pcp>wia^ . pnwide1beaBRttp«ftw^rtetffr«eo€fe«o4o leadft45i 

gr crt Q r«B W »t «<Vd|cri»dcOpdgf5Ia.5»fc,tofaqeMe j, jAdie&ndecirodo54Aodetcribc4^bon.«0MlhfotD4 

«c«lee«riefteUiBieo3ilx ttdcnifaideaaiQrMtee^ Mn dMVodto «o oooDcctod to ^vdtift fi^fiiljr 2t vii 

ndtecOytoprovcte€Mdtag«biliqrit«cO«iteMqr ctUoSdiMtna])^ 

t»ltodl h trr d{iig AoaaoiOdicdlfai»t (li> . trniom<i » nO&23 MdSdiUomte IMerctfbodtaKttttf do^ 

^Aowoh Wa U. capiat flo» i b a w Mo dcc»ode^po ttossgtcd probo ocsccrdtos to tto fracol iBvcota. li 

lMdaodl006»lDdk«cab7cnzc&lftafi»ct44tobeit ^ PiaSlopiobcltcoapdmowli^dkl^cfdModttSI 

^ iHget liMQO 51 Ho «8(fm Aeo ^tom probo It wUc^ceovage tot doi^cfecttodDletddl At Ao«i,« 

OnsTmdyoaott lime 5210 cftoiiobdtiQomii . oeml docsede M cxteadt 10 the pmbBd tad «C *e 

ltts«c52.M tbowoliFSa. ML fvobe shaft lor co&Mctioo to co&occtor U (Ba lC>.Tbe 

Ote Bo£&cad€Ot ttd vadtfSoBt ctt be aade to df* feaiKiBderortedecttodes5$exteo4ilra|b tpofdoicf 

dote embMSmeatt wUbooc dcpitfti^ fton die tObfeet 65 fee prcte^oDdt rerfett rietyy corded wceogd dee* 

" '**B'^4f^ irode 145 5or ninip ie» o toldcr Jolit er 



fe^ftrtffto ot defiled la fte fbOowiog <idiBi. For »»«"p**, 

ihtftQef piobe Itai^hmovak^crttoftgiBttkBt cooaecdoo Ift. to IVX 24. oa clecMiBi^cd pobc 14 
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21 22 

ooooifes'ft dmle dcctto4e 5i coMccse4 lo • sfe^ 4divalfi|tt>ella»dp»tieiiradecsr^ 

define Becsinea^ 10 vdtmia»ly2»vb€tf)teM 396iifnftaMyfl«fcwi0ite«btalcDdcf ihalim«r 

«ed tai M(f €wA6t$ ilic«4r Minftf «• «lec&ie«tr ^eciik tcU btesdtks betMet fte Mtfvt dccBiodft «af 
cMAictiat fi^iM 5». oMadBf seed fer cdha ib to jj^^^^^BldcmdlbsaeMtiotMTCbybdaceBol^ 

dem » foB ft cooaail for Mppir «^ ^ clocttinQr epldond tent* As desoM flbovc* a jvffideai vok^ 

«av«jBtwoQMtei|Vl»«dio n^bsuotfdlyAllQf (btnnm etecvkal^ co&dsaiBt Mid aad to locixe the vaporited 



l24knw«»d>edtedt»m<>ffteKth»dcdrodcgtaad cx^n<HA>o&atflUfte(nte<rtie|»cMl 

04«a«suil|rbavtftthidMord>eiiiOJD2toZ^ 1^ cfarndft tat die nqfocvdUn to M&kolv 

As ibowa In naiCCbe deckle Add locbMdMin^ 3^ anfl9 to pcdM tftt ayw^te W« P>»^ » 
liytf «K t» ibe gvmaop cC ta lodziUe («f^ dmjilv« lo comay «1R9 bgfrm snfoy te Mi^i 
mUoBO widilo Ac vmr bytf io atale « fbWL 1U> coroaoy Mir dbeasc Tho Amacfe dkv cujicft 
iQdadM»arfac|MSmdMdidoos.lBdMesteAMi^ cwfc^Moodgowittiitofcowrti udM iw i qf ft w lbo 
«riHWr<MlB«tedcclPMMd^|bocoBs6oai*evV« oorto to 4Mf Imt i«o a^iBCwdTiM; nte 
iNttltefbMMdfodiecoc^ietfedemMCMM^ ,9 cxitia«*elMtaoddM«M^takiMAoa9roc«dte 

ky«£l«%.UIBB«itesd»etaaoM€r MUM As dwM ii m It, dcctromglcd |nb» td k 

ftOft4oodttslblt$tteott{»i>docl>itMl^ tioMdlstoooeordieveMailvc«vltSet<rttetact»iodds 
io(dita6«dietM9etdtt. c»c.dKfi^veaaMemEkcsi«»gMpr^ 



m^fnaodMbodcTdMiraeotiiivfMiMlidM «o bo taradoced to die dgfet ictiddo Sit ii « iwlMgr cf 
Mftd io dontfolo^cd piocedm, ie^ sarfteo iImo ynwiUhw M ate ivcfl towo te A w rt oe • 
ptdeaTi MCI Ala or ^pUcnrit. For . . .. .i^. 



flcinde»ttefrabeflltencscMfeveod€tt€ttbe«Mdfv li dM f^rcMtadvt cabofinMC, |Mb» H looted 

ftccl9ct,tMC(.«to«rUnrtpcis,Uidiuvfts»SBftfigMtf as peacndoo eod fililtr ftesdiifid Hi o fdde carets 20 
ttdiBOMM. aod ttttgddd IfrfgtMe fa d» c|tond»>aod tlinwfb w tjTtte iB^-vcsdiio ifgit wafedadr 
€te wwMttd fooc. sue* tt toa iboy ^am, oMMi c«^:04.At«faiT4HT»fw«mmi«^ 
a8sfc)dyniasla.ef^^aaftaio.BMfl|&a«l^^ (itidecasfaetaatSwIiichctobecxtaBa^rMttviMlyte . 

litad>t|oCU.lIiwel«r|OC3»c^ toigeoa to tfi»a d>o dbtd|yth» WdieaM fccotirtcr ag 

AelfcB.baddtfoo.Ae^ar*efieMaciMMMoaqr lo a»d|««boldloteli9ttiNOfavc«Mv««%M 
boojedfoTYoaorkf lorfKtttaycn oTike qtidendtlo lutofai to Ha », f coride wiB >ld cowfrfici ao 

bdi{Bf.dSddfa«MdscMcifaftliMod«iaiceMb«ef» ixr bdie w|giWiittlvtcnd»otteciL|>wbcl»%glodfc 
foyinccdM »cfcaaDdUd««iicMw«iftMtt>ci«»a dcuto<y^ 
nai7ffiatMs9tteicsK*vyea^bodlaKit.ivU>eiO J> Hd^drnm^ d« cadocfffim 2ttaodtaeo*c «vo»dliiB 
dM<»>sM|»<»19dltotifi»diona^ «t to d>.fdy toitye oy ocM j tt d bj^ ^ 

b«6rdttCf4daBfam.r»)bcD*lMMe$a shift m enaoortfiom 212 1» lagpocvtfA 2^5*^!^ V! 

««,wiDspc«toih«<&i34tob^ ^ir^jjlfj;^ 

f^^tft tiff, grfy tff nt " fr" tir'^**^*"**— ^ r-A* t^ gaMaic laodinMB. nn es tte q^icMtii oraMMS « «o 
Modes «i sctfvo dcdi2e m 13d « *o dbtd 1^ cC • eeiooxT 

d»Am«oiooidttitcndodrodeW««eadta(dra^ 4e loojr a^ta«^ ijd ^ «^ 

dtfftmsodpmto^mmsdtoidioscihodeetteds ^^^^t?*^?!^ 
nn WMdaoeiaoltfteMmbeOoceafelKndDe* fmlmiie ImM tfnac h cB^o<Sm^^ 
ooZmaodMMtolsdof sbeift l44IVc^ Sdudes o sugto. sudM dactnide ft M ki ^ tip l« 

fadxr iododes a ttoold pablf cooddi Idd anadied lo « dMoo oT die Imii tlisoe. ^.^^ 
hM^S^fadS^^ScatioowlttfaM mofd»ddiii«»piibeMgr«odDJoooanQrorde(«odt 
asow«oaCciecalcd» c oa ductiif Add (aot <bow» lor loadnlsosi 
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Hecrtoily ronAytfirg Uqiid $% U Odivatd ihiomh ta ocberpocilou cf ibepttfcat*f bodbrvottie naigkil teo 

aoiraltf hiiaeo22«baweana&inltrxci^ b dOK jvoxiniix to tacget ibsuc b «d&ioo. Ite 

udaaiostdjtiBiifaofii224«llfac;robe.]Utmcicxvode caacaw tbsiic be reaioved lo a ptcte dcfi^ ivIiBe 

221lsfccotcdfivnttae4btilcnl«raclivetlearade5t. otDbthUg teoodf the wde^y^ 

ircfa«faly«MaiaSloaOSOJMta.Atta8iMlT^te S Wiy tt diinfld te 

fcmdec««de«H]rbepoditecdfiBtecxtaSorfai£M» JU A »rtod far ^^^ijeaair to a Uriel dk ot « 

(sUa) «f dbep«k«t«JlBMflelocMs4se«b7M«Me paactt body anttst wiiyiiM i f 

jf^Bcdbttweea active dccoodKs)5SndR<inde^^ 2^ 

222 tocstiUlsbtoincBt flew Acidiccwteattutdil^ 2[« wnj^ •■«m^^ 

S^Si^L^SS^ShLS^ ^ipor Uyw ta II SflSc decode itnilut 

AbUtioQ «ribe tSssoe nijr be ttcSQiaied by «bQ)r la ccotaa wtti the vapor 
icd^voc»lbiiaBdltorfOttdDf6€|VQbevri0^ lTbeiiBtfiodcr<UinTiNtecbttedccl^ 
M«4istMeacfbe«waeaabost0iQ5ta(U0lBcbcs.1bii «oa|3d>ctaadM«to4»asa7lDdii^a|tea%eriMM 
«U4 ra^pvoetfta «r focito aOowt tkenkaOy oo*> « decffode ibbMil 

aocdaf B^dd St lo 8ov ov«r tfssse ssiMe bdaf S.lbe iae^tif date Ivbads fee fMlMaddsctote 
cmadl2ed.ted)yaM]iaf ttiUtismaad|irrcatm^ laiBlaalscadibaveacoBiaaMteeaicahi«iaa|eaf 
ctttiitoaiddmaKeloibenmMadlaf dssoecdb;. aboat 02$ na' to anA 

l»3«mit«ratetasatamatfree2Bbod2iDettofttie|nte ^ 4, TV nrtbod cf ddn 1 wlki^ »e^^ 
<rna llaibUeB^titrm.^|wbe3<»iactotot ^ j^^T.!^ cboy c<y urt j aftcet mMi aa area to »a 

«^^i^t«t^^^^.«tTX<«f<» t ^^^ ^'«~* ?'^y r''^>«Hhiitftlft * <.lUia«<bo4c*dilm»'wbe«tfa*ecleeao4e»BVlt 
coodsctlvc hdgaat ^arfag ttc fvooedoia* S32»'*' * * KUnujf. imbiI ^omv^ 

maiorawaw^a^axui^mivw^wvw eoBHjdieja mattdd idaetDiftott froopcoadfliaf <^ 

wababitl»<aataar400tol40ai>otepcaUo^ied[|p^*^g^ 

prorlda cooiroScd met <f ibsie Mtloa aad bcaooarit ihe mm <lt^ii trmtkm fj m tit , 

ncyartfl cnaaad^TMa'wn age wa |]fpittgy »c loidaab cxpoaed to tbe dec^caOy coadoGl^ Add ll k 

CQstiaacv^y ttaw|bouK ibc jvooedure catll ttia dcd n td ibaiaaga ftooi OjO loXO 

kagtb Ok cbiaod 214 Is oonplctdy fetaad. Bcw«ii^ ^ ll.lbewibcd*fclai»*"wbadatK€toetto4eicfBrfMb 

Mlj^ftilMMi^ ae«AedlntftfpofAefwbetoetoailca«ylid«i»crf^ 
vQaaeM. potfoaa af ttie decttode bsBdaab ftao dccttic^ 

aabcaMba acted dtttftaabc?rarmlHWtiinrar la nac^y coaduoln. fluid, tba 1 
iqKacaoiive aaditaoCiBteadfidiollBdl^iBve8tka.FQr jo gaaUsctaU. 

ryanyir, ^ daooaafkal probe aa be aaad lo cflatta IZlbeaeibodafddRXlwbCRtofltoi. 

ingfocjrdid fcvascaiazizatfQe cbisnd fftff« fd fty <Mf gf**ny f* M *t > «iii | » «f f i dl y 

flK heart lalo tbt ircaftimbr <at^ Za dJi |voceABe» d» coaiale. |Um aod ^*rV^^T<^ coo^otMohl 
prd)e win be iafredMxd lafto dte dicaade cadry aadpaat' ULTbenidiodcC ddAlwbodaalleatf apcrtkaaTAe 
tk«edadjacaaAe9kaididlayv«raQa«rdieMttk«lv ^ c&o|yMMcd isktefamer|dM4oMbadBga««va. 
waltetiaeBearavaxkqr«lcM««atloMimaaan.1W leasih to fte «lB»dokt 

diofipe a to ttpo m t ylcd procadarB «1D be fctfmd « Utfteacfbadaf dafaalvbetdaatleaaapQidoftcrAa 
teakcBodelatnaitotediewaidittiebeaitMaiBacftaaad caoiyb tottefanacTcaeitelfectoGMa. 
tofbaaediodMiraBalGularcavIo^ tSL Tba BMAad «f daiaa M avbocto asefgy aT fte 

IbesyiteBaadaclbodelfteprtseattovcaitoaiBayalia o tteigcsle daanaa b airfBdcat to came tfmtedtrioo ar 
be ttscAtl ao cfioKtoody ablaae Qx^ dlstotcsmc) caaocr dUatcpaiSoo «l ao lcodc a of die bo^ jbtogmc 
^•m.^iMw^f^Mw^t'm,^^^ iifii Mgfca«rn^ Aft IdLlbc BctedoCdala 14 wbctda tto cocigy f«ah«d 
'<oifMerteq)Sdci^«yt»cdoo.blaadef;€c«iriiuaMi by ibe cacifadc daccrooa la gitaler taa 3 «¥. 
aod Ihe like; Tbe fseaM Isnadoe*! ibillqr a eonylelB^ n.TbcBeAed «f ddal «bad& dMbIgh fre^wacy 
dbe ui|ct djmo eu be adyaa iagc a ot to ddi < ' 



s dbe t«|ct djmo eu be advaatateaos to ddi 4S iraltoieliattoattlOOvolttpBakloi 
appBcadeobecauaedinp^vapcddaicttoaeatlim ULIbeMbodof ddm I wbrntotteTdttfoistilbe 

Je^ lo ^rcadtoi afirtoUe caaoer cdk ^ aeediig) 10 wvefton 500 lo 1400 vote pcifc a peak. 
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is pos^iooed bcsvcet (102 to 5 na lr«a tfte uif d tlBk psxical bo4y stnusot conpcuiag: 
itilctoess olatoiiKMttidlOniik bl^ freqptftcx vottife nmc; 

fee Dostpradma pate cf die cledrodeiem^ tad die ^Jf?^ 



nottdisalpoiteeCfeeicaaidccttodeiiiDdieBafe dooXogMd;! 

• 211^Be(bodcfdMmli4cmftfeedectrodeiaiakd ixi&il aod tbiM M feo UrgcK de. fee yotM^c fndkit 

iedfeeict»cfc<«de«tofc€«p«bWd«ttdc«Bv^ to S±5i2f53t£fSJ,2^^ 

al^xteainTof IsddeddeaodeinabdivhiekM bfg^ie^^ttoaeilgci^fcacl^^ 



ailieiDediodrfddnlwbaaDfeeUquIdplmseeffee ^ 

^^mdbQd<^ddnliteei.feeIMd "^'SSSi^^feTK^E^d?^ 

2S.T1>eAedMdeeddal«lmbfeed6ctitxfekcVW«r "T^i^t 7^^^^^^^^ ^ 

«^Boct&tdpartk)i«(feedcctR>deiaBrf&didMlM^ » ^ * 

tDditdc&k>qycoM)KdBsMlfUiU^ Jjtfi^a^JJ^JP^^ 

SlAsMfeoafor^flySBt cMiiy tottaifctdteMt .^^J^^S^^fjfj ^L^i^j^ft^^fiffi^A^!^ 

proHflag t» «ttyc c fa<tr e4c and • jctea d*Ut4A ^tM«»ifeet«MidK» 

decttied^c«i9kdioil4hft«9ieKy%<^ 31inriiie£ qf dd» 35 vknto die coeiif ittp 

poddoiilD|feodec(RidetcaDlnllad08eprcDaBlqri» iidades Mddiegtbe fiddrnteelfeedDdrotetBi^ 

feetaqpt d»fafee|RscmcrMdeflBkd|]rcei> aiadomfeeisirtdletodlowfeedDctdaQrmdBodif 

docdBfdaM;iod ftoMiocoMMct feedMW^te dnneket beet Mfe}eeiod 

^knSd«?feeimcle^^ 99.TlieBdM«CddMlM41iitecfafeedMode 

ydKatebdHtefe«»«B^30(>l»1400Tofc>pcafc tennindissiBfO0»dediiilwppQncdtyMls«dtfii^ 

toMik^ ^ Ma>Betffeedtstalii|p«rdieFNfeelode<tda«3rMdefee 

XZ.tbewd^crddaMwteclsfeeUif!ifr«9D«aqr pwadndpordwieCd^etei a od feia a BlDd fteafeedeert* 

voli^lslifecstigebon700to900volupcaki»pcaL cdty eoodBcdveMi.diefaHlidBf fltttiKceairfdif « 

HAaKfeodfer j|9l7iQCCBCi|yi»«tiisd«ftew4. haat^micmakakL 

iadc8tbo^«nc«BecMspldi«: : ai.TtoaMfeod«f difaft97^r<Mfded»iMfgflkM0^ 

ekcBkd^cooptediothlibfieqoewyv^^ ccMde. gte» >id yMtoM^ 

fee^^lD^feeiit«cMcCtt iS^SSwtS^iSS^^ 

taididndfeefGnncleoBodc,dtti4||ite9Maqr SmiiSiiir ir^ n!- 

feet«iddtelftd,tediebodr«»cMc«^ JS^^Hm^tt^^ 
■e pocy w wiiii y i riij iap we ■p— — ^ *^ 4X1bei 



«ip(«idDtdiedR«dcd«re(»decdMd«^^ v^tMlHcqN^ 

mtt fcatteporteterdiedccaodetenMMd ? "V. 

fododeg fee dbetaie cT pboioot to fee tvfct die ii 

ceeoffidfe fee ▼yoc hycc Mcresecvi 

3liIbeBKfeod«rdda2tiifeadifeejniyietelep 411^1 




to iB( a dte kyv eC npcr tetwm w «r am «r fee 
ckcttode lealMlt end fee Indife 



Ti^Qddegfeedeodcd^coedacUBgfeddfeafelalqpv decsodelealMlteiidfeelieyeli 
ovcriilca«efocdoacf feeacdvecieciratfenttec; 44 Ike wfeod ddm 4:t tefecr i 

fee dssveidfefee decBledljrMAiedvgfepidlofcdaQefee 
icnvenwre dae ct feoM pccdoM «f fee itacMte 



Mid^feedi<cbajfeorcscit«ded«Mftiefeel^iai icnpenwre i 

die Jecooud wife fee vmrlncL «9 adjactelttiet _ 

SLltencfeederdatettvtaeUfeedcpfeefaeoode 4S,ll»aefeod«rddB»laad3MfeCKUfee^^ 
bOtedOOaioev. fee^npcrlqicrielesifenAbad MTr 
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ft«|iDnBMtf08«ftftt vapor Iqrfu 53L Ibe neitiod cT drfm SS vkiea <bt cMlbft tkp 

fiMueacy vobagebitkastlOO^IMiktopedL cterieMd. 

4^.'n»^iiKibo4or€U2miMftad29wboci&6chl||fb . 54 Ibc ae6ed of djdat t «»d 38 tetbcr <aD|risiif 
fit^uocy v^ttse is la tteiMfefroa abetf 500 19 14M to o'Maibf M< gesoiied A« Ivfct i2«t vtt a lUGlioo 
Yoks pcaktopMk. lumea bavii^ t ^teil tt4 adjaoeat dcc(io4« lo^^ 

tenaiajJtUpoUt£^1«w«M2io» it •tun«^flrcaibe j««teat-j bod|L 

**ST»e««tt»d<rfcltliitf2<i84»wl»daeicciearo«le ss «4Tl>«Bic<bodofd4lia«14ttd»whc«iattttd«tto^ 
vamiBAlaaditerenrackc&wkscnafKisea^ icnaiaal coii^dm aa dcAiode anay ladwflai a 

Q# iKiUic4 decsode IcnsUits* of babied ckdsode I 

Sllbe OKted «r dibw I aad as r 
obottaf teae vtt dtt cfecttiea^r < 
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UNITED STATES PATEKT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATBCrNa : 5»697,882 

. Paenbsr 16. IM7 

INVEMTORW. B. Egger., et. 

lllicoftilMt«tMnrappMi«k«w*eM^idMtMp«M 



23. AiDetlwdfor^tyingeoergyioataigetskeoo»patiettbo4ysirae^ 

CdBPfiSlBB* 

providii«andediodetenrfiBlaiidaitturae^^ 

high ftttjucacy votogc source; 

poshkmJngtbe (acdve] electrode KDOBd in close pioxiiqi^ 

tfaepitseiice(tf>DdectiicaIlycoiichM»ing(ten^ - 

asDlviu « hkh ftequenqr votogebwween die ekcoode tomhal uii die renin 
electrode, the ^^^taS^^^i^ ^ "^^^^ " *J?!2L*2f^* 
ia couaa nidnbe Yapor borer. 



Signed and Sealed this 
Seventh Dt7 of April, 1998 

^4uce ^e/^ 



A 18634 



' UNTTE P STA1E S PATENT AND TRADEMARK OfnCH 

CERTEFICATE OF CORRECTION 

PATCNTNa t ?«S« t Of 2 

DATED : December 16, 1997 

• Phflip E. Eggcrs « al 

R b cwlM tet tmr app«m h Iw atoM^dMoMad patMM and M sdd LMm 
conodad M shoiM bakxR 

IN THE CLAIMS: 

37. "Hie mechod of dahns 23 or 48 whcrdo the electrode terminal U sarrooDded and suj^rted bf 
an tosuiatins matrix at or oear ibe distal tip of the probe to electricaiiy isolase *e ptoxitnat f^pn of 
dte electrode leimixuil &om the electrically conductive fiukl. the insotadfig matrix cony rising an 
ioorgai^ nateriat. 

45. Tlieniediodofcblms23or5S.wlkeretoiliedetisi9ofdie vapaU^ 

46. The method of claims 23 or 50 «4term die electiode te 
miclcation catiamg the foandttop of fee vapor hycf > 

47. The medtod of claiim 23 or 48 wberdn the electnde tecmiiial M 
nn^ of about 0.25 mm' to 50 mia\ 

48. The mediod of cblim 48 or 52 wherein dm bjgh Creqoeticy volDge is at lea^ 

peak* 

49. The method of cbtms 48 or 52 whereto die bSgh fiwqime^ 
500 to 1400 volts peak to pealc 

50. The tnediod of eUims 48 or 52 wherein die eleeirode ters^ b posid^ 
2.0 mm from die caifet aite. 

5t. Themediodofclainu48or 52 wherein die electrode terminal and the remm electrodes 
concise a iHpolar aifay of isobied electrode leradaals. 
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'UNnEDSTATESPATENrANDTRADEMARKOFHOB 

CERTIFICATE OF CORRECTION 

ciATB> : December 16. 1997 

ft b CMtWod t»l MOT tfifsem lAltM iboue^d^^ 

site. 

54. The TCttod of chlm$ 23 or 48 (artier coBpiiiiiig evaaa^ 
wiib « «ic*» knnen havinf « diaaJ tnd 4e «lecwd» leiniail. 

55. The method of cUUw 23 « 48 whetea toe urget *e Is » cumor 
.body. 

36.Tlici«aK)dofclah«4«orS2wher*iB d>eelee«oaeienrfMlcomprlie$«iielecirwkiinjr 
meluding a ptiuaC^ of bobied etecnode endmh. 



Signed sold Sealed this 
Second Deqr <^MBg^ 2000 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTinCATE OF CORRECTION 

■ • • • .J 

PAT€MT iSJOftm •••'^ 

mvEHTORCS) : PMBp E 699«f« it at 

It b cef^ that error appear in the aben«-id«ntM 
corrected as shovm befOMC 

ColttOB 24« tines <*18t daim I» ibotttd read ms follews; 

1. Aioe^irorepplybif eoeriy to t.iaif elite 

coB^risifitt 

providiDt ail tieccrodc tcnnuol aod a fet^ 
bifbfreqaeocyvcAaiesovce;^ . 

positiofw^g dke electrode lendral m doe^ 
tbe|«eseaoeofaodearicall]rtooiA>ct^ . 

ijiplyteg a Ufli frtqwocy vo^ 
electrode. d»e 1^ fttquefior vohage 

least a portioa of Oe dectrode tchdaal and lo iadooe die ^Sstibvfjt of eimgy lo uttd ate 
ia cootaa.wiib ibe npor layer. 

TUs certfBcate Sttpersedcs CMiflcate of Cdrrectim issved April % 199L 

Slgiu:d oAd Sejniecl tltto 
IWcnty-mUi Day ofAci^ist, 1998 



* Aanc' 
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ABSTRACT 



A&eIectio$ivgtcalprobe(l#)oHii{xisesashaft(15> haTuig 
an dectrode acay {59) at its disUl end and a conne ct or ( 19) 
at its proximal end for cou|ding the efcctrodc airay to a hi^ 
fkeqoency power st^ply (28). The sbafl iodndes a ictnm 
electrode (56) recessed from its distal end and enclosed 

i^i^in »n Iwcnlntfng (1K).Thft lelpra rferfrndfe defipeg 

an inner passage (83) ckctdcaOy connected to boih ibe 
return ckctxode and the electrode atray for passage of an 
dectricaOy condUctittg Ixqi^ (50). By ^iplying Ingh fice- 
quency voltage to the electrode anay and the ictnxn 
electrode, tlie dectricany condnctiag liquid genentes n 
entreat flow path between the return dectrode and the 
electrode anay so Ant target tissue be cut or aUated. 
Tbe probe is paniadaify nsefid in dty envuDimicnts, siich as 
die moolfa or abdcminal cavi^, because the -.electiicaUy 
condncting liqfttid provides the necessaiy Rlmn cocreat padi 
between the active andietnrnelert r odes. 

56 <3ahtts, 17 Xhawing Sheets 
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1 2 

SYSTEM AND METHCND FOR wilfc patert's tissoe. la additi^ 

ELECTROSURGICAL CUITING AND elcctoto are ty^aHy poshioiied do»^ togethtf lo ensure 

ABLATION ^ibeRluraaincm flows dm 

BACKGROUND OFTOEINVOmON 5 ^SS^fS!?^^^ t """^ 

w •ui^u^^u.yiwn 5 genetttes Inc danger tbat the oaicm win short aow 

Hie present invenciQQ is a coBrfnuafiop-in^part of apfdi- ^tectredes» possaUy iopaidBg die eiectncal comiol svftem 

Gadop Se& Na 08MS5ai9, fikd 00 Jun. 7, 1995 and sdU snd^^anugiBg or destroy^ 

peadiEg. wluch was a contimiation-lb-pait of PCT Intenia* Tlie use of efecftoswgkal procedures (bath monoDolar 

f^.i?*'**^*^®^ Natfonal Phase Serial No. PCT/ aod Wprfar) la dedricaOy cooducdve covizonmateGmbe 

US94/05168, filed oa May 10. 19^. wfaidi was a fimbcr proWcmatic Fee cxan^^Ic many arthroscooic nto. 

oontiDoatioii4ihpait of applicatioo Ses: Na 0»059^1, cedurcs leqaire flosfaiDg of die icgioo to be tieated with 

filed on May 10. 1993 and now abaadoaed. which was a isaConk saliae (also zefencd to as norxnal saline) both to 

CDotinuation-iD^ of appiicatbtt Sec No. (r7/95&977, maiataiB an isotonic environment and to keep the fidd oi 

fiiedonOcL9, 1992 now ftrt. No. 5366^3, Whidi ^inring cfca: The presence of saline, which is a hieblv 
wasaconturaation-iBiMrtof q)0icationSetNaO7/gl7, ^ condndive electtolytc, can also cause shorting of thed^^ 

575. filed on Jan. 7. 1992 now abandoned, the ftifldisdo. »)swgialelertrodeinboth mooopote 

surcs of whidi are inocaporated herein by lefereooe. Such shorting causes unaecessaiy heating in the treatment 

HELDOFlHElNVENnON SSST « ^ ^ non-spedfic tissue 

The present invention relates generany io ftc field of M^ysuigicalproceduna, such as oral, laparosco^ 
decftomgezy and, more paitiaOady. to sntgical devices wigicdproceduies. are not pcrfomcd with theto 

and aaethod^wWdi employ high fiequency voltage 1^ ^ssae sohmeiged nader aa itxigant In laparoscope 
and aUate tissue. I»«edBies, such as diciescdioa of the gafl Madden 

llie fieU of decliosutgayindiides a number of loosely ^ iwei; to cumple, the didondnal cavity is pressurized widi 
idated suigical techniques which have in common the dkotide (pnentnopedtottenm) to provide woddng 

^splication of ekctricd energy to modify the stracbue or 9>ce far the instrameats and to inqvove die siageon*s 
mtg^ of p a rirn t tissue. Electrosurgicdprocedigesusodbr yisOS&y of the sogical ate. Ottier procedores, such as die 
through die aqiplicatiott oi very fa|gb frequency iWation of musde or gingiva dssue in the moodi, die 
cmxeats to ont or ablate tissue stractiires* where the op^ ^ ^^^^ »Ki necrosis of diseased tissue, or the ablation of 
tioacanbemonopolarorhq)oUi;Monqpo]arlechniqttesi^ q^dermal tissue, are also Qrpical^ pexfcamed m a **diy^ 
on external grounding of the patient, where the surgical environment or fidd (ie.. not sobmc^ed nndo- an dectri- 
device defines only a singb electrode pole. Bipoiar devices caQy conducting astgaoQ. 

^aisc bodi cfcctrodcs fbr the application ^ Itecntdoclrosuiglaltedmiqucs used tissue aMatioo 

be^dieir surfaces. „ also safairem an inahfla^toS^ 

Hcctrosurgical procedures ami texAn^ iD the tissue being Healel Most dectrosurglcal devices rely 

advantageous since ttieygeoeiaDy reduce patient fakedmg <» oreatioo of an dedxicaic between the tteathig electrode 
and traurna associated wxlh cutting operations. Ctaent «Bd the tissue bdng cat or d>liled to cause die des&ed 

trosutgical device and procedures, however; suflEcr tan a loraHTrsdhfahng Such arcs, however; gftea create very high 
number of ^advantages. Per csun^dc. mc»op<jlar devices 40 ^anpcrattires causing a dqrth of ncaosis greater flian 500 
generally direct doctrk aureat along a defined path from l^^equeody greater dian 800 fan, and sometimes as neat 
ftc c^sed or active dcctrode through the patient's body to ^ 1700 |un. The inahOiiy to control such depdi of necrosis 
tberenirn electrode, which is externally attached to a suit- * significant disadvaittage in using dectrosurgical tech- 
m]ocatk>n on die patteotlliiscreates die potential danger wqucs for tissue ahlatioB. particularly in arthroscopic pro- 
w die electric current will flow dvougfa undefined paflis in 45 «duresf«alrfating and/or re$hJ5ringfihrocartilagc; ardc^ • 
me patient* $ body, theidjy increasing die risk of unwanted cartilage, meniscal tissue, and die like. 

SSSa^vl:^.;^^^ ^ tbe l«tienfs body of dectrosurgcxy. laser apparams have been^^ 
ta«arelatrvdy hig^ffl9)edance(bea^ nsc in arthroscopic and oto procedures. Lasers^ n^ 

^^^.^Z^^J^J^^'^' ^ « "ffcrfiZSdshcrtingin^^^ve^LiS 

^S^i^^^llf'^.J^^Ji ^ ^ ^ I>«P^ these advan^ 

aWalKMiwcuttingofdietargetti^ i«cr devices suffer ton dw own srtofdefiden^&T!^ 

SSl'l^r^^^rtS^ foti-«.iasereqnipmeotcanbevSop«^^ 
^thaaflied^dectricdpath,whidiwiUsubstan- ss the costs assodatoTwaTdie laser lirf^^ 

SJJ^JI^'^^^ those lasers whidi permit aSawTS^^ 

^^u^aog ms pamw y. provide a voy low wdumetric aUation talc, Trtiich is a 

bipolar dectrosurgical devices have an inherent advan- particular disadvantage in cutting aad ablation of 

age over monopolar devices because die return current padi 60 fibtocartilage, articular cartilape. and meniscal tissue. The 

do^flcwtonmghi^ hotohanrYMJ and Ndr^G lasers j^de mudi higher 

both die active aad return dectrode are Qrpicd^ vdmaclric aWirtioa rates, bm are inndi less able to coS^ 

«P«wl so that diey luay bodi contad tissue, diexdiy A|«h of necrosis daa are the slowcx laser device. 

pwdSng a rcnire current padi tan die acti^^ laserspiovidehWirateof ahlatioa aadlowd«)diof t^ 

^ode dirough flic tissue. One dnwbad: w^ this 6S n«iosis^ but cannot operate m a liquid^ 

ThHPOFofO.S.Ot%P8«w<S697882pc«*«rtlvP«eitfFe^^ 
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.cglooslilia with blood crfaMsated wActe^ S«« the k*w «d return decttodetoo^ 

j^solBtf<)iis,weh as Jsotocfc saline. MMltoid^ S Uie etecJncally coodi^ ^uidin 

dry envnoomeiiu, sudi is «ho*c cncooiaaed la eSteTtootewinoiKJpolarmaniietmiw^^ 

ieS<>fiM««n»««»>«««»«»«**<'«™8*"'^**^ tt,etiJsoea«eb«»ekctiicalcoi>d»eliiiglUnd(e*.«rto> 

tt^ttetfmeotsite. $««iic s«8«iy a»d the Bke) or ty "> 

toilet at (1985) X>Wwo.Stoj. 1042-246 tfasoe fa .ot iabi«aged fa fiuld), sucfc M op«^^^ 

^^^<rft»o«c,pc>«**»^ «fi*osed « the distal 

^^WtoXd^todseorweettissw disposed fa a sq«nle lr«««.c» 

usuigtoset energy ro o^<=^^«^^ 1« ,s«dilc«peetrflhefave«liofc*eto^freqfiea^ 

' FUeot >^3f4icilkii No. 0 515 8o7 deso^ '^^T^zSi^^firi^TI^*^^ the tissue aircodi 

tfaenyocarfiumtoMW^He Wood flow ih^ I'SSCrf^Syer of tissue aW-ed-TlusiW.^ 

cavity to the B90c«dta». SS^te pcris«ly7«ln««d to cficrt t^ 

Tl»ci««entii.v«-iooi«ovides.sys.«j^^ 

selectively ipi*yiJigeleciifcalenerBMo ^SLu^T^ that this p««sdy cootroBed ihta^ 

oo*cs«face<*.p«fc«-.t«lj^TJeflfsW«>«^ j. "telS^^ctnc field ge«led 

dlow the surgicd team to P«*"?» t^Ji^ torftoTSrSe eiSe(s) wilhiD the d«elii- 
faterve-tioiis. toefa •» «<» f?J^ „ SCcoSdiSJe toS^TtTd^ fieW v.P«iw •«« 

whiklfa«ilfaglhe5pdiof»^^ » 2g,2SSlSBqSf into. thfatayer^* least 



§SSlS..fil«oidt»m»s.«ndd«xn«J»k«icrip««^ f!!^?!?^lJ^^S^^«^2r^ 

S^i«olyfag««6cetiss-e.U-iononthe^;^^ !?Stt.S^cr^^e2^-^»2S»?^^ 

w*«»c«ortadoo«tmo»U.tissi«r6piveiiatio«aiKlfl^ ^^"f^J «J^S!SwttO*e v*ot tayetlTiis 

S^-n.ei«ese«ltaveatio«in.ydsobeas«Mi.ele«.ri^ '^J^lS^?^ bS* C«W^^ 

sc<^^Sc.lpocedu«*Inad^thepre«j.^^ SS^.fc^^SS3S^Si«»«»«wlse 

tissue, such as the «i«nailar wrfl of fte hem onmg ^^IL- dte^deC«> he »i«d «wv fawn die 
tt««„yoca«lial,,rv«cul.rizati«np.ocedn«s. ^ ^^S^f^gteSs^TSring 

Tl«i«lhodofthepeseiitfaveiiti«eoiDpD^^ « ^^^^J^^^fytbc aMtttsaBflf if 

T1*P0F o»U.S. ua»yP«««S6S7882 by Pat«lft«eh«-.. p«du^ 
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active clectrod<(s) and the laigct tissue surface This qoa- flux decreases with die square of die distance fiom die 
tmualicsividy of die cleclricaflycoiKlucting liquid helps to localized sources so dmt die tissiK at gitatcr distances fr<Mtt 
ensue Uiat the ^vapor laya orison will iemain over at the electrode tips axe not sigtoificandy affected by flic eocrev 
least a poidoactf the active eiec&ode($) between die active flm. K«*"v«mjr gy lac eoagy 

clcctrode(s) and die tissue suxface. PtcfcrtMjr, die active 5 . f^^^^A^. a- ^ a ^ 

dectrodc($) win be translated and^oc rotated tiaasvcnely Afurdier understanding of dw nature and advantages of 
relative to the tissue, ic^ in a ligltf bnshing motidB, to Mvcntion wffl become apparent by refecence to the 
maintaia die supply of dectricaliy ooodoctiiig fluid in die t«naining portions cf die specification ud drawings. 

region between the active electrode(s) and the tissue. This . ^ 

dyBamiciiiovementofdie^^S)de(s)^^^ ,0 ^J^EFDESCJUPTIOK OF THE DRAWINGS 

site also aBows die eiectiicanyoonducdng liquid tt> cool die FKj. lis a perspective view of ibeelectiosuigicat system 

tissue surrounding recently abUtcd areas to inistmtze dam- uuiw&ig an dectiosoigical pHrb^ 

age 10 diis surrounding dssue. ug iifnid simply and an decliosuigicalpowvsuFp 

The apparatus aocoiding to the present invendon com- stmcted ia aocofdanoe widi the ptinc^ks of die nesent 
prises an dectrosucgical probe having a shaft widi a pioxi- |j invendon; 

mal end, a distdttd, and at least one active dectiodea^ FKL 2A is an enlaigeiao$s.sectional view of die distal 

near die distel end. A ^nnector is provided at or near die dp of die dectcosuigical laobc of Ha 1 iUustratine an 
prouaul end of die shaft for dectricaliy coupling die acdve dedrode amnganent suitable f <r nmid cutting and afal^ 
dcctrodc to a high frequency voltage source. A idura of dsdie stnictues; 

dcctrode coupled to the voltase source is si>aced a sufficient -M vtn w *^ ^ t i^a ^ - «^ ^ . . 

distancxfo^mTacdveSdetosub^ ^ dS^^^rSS^ 

imnmuze current shorting therebetween and. in dry 1 J\ 

envuonisents. to shidd die return electrode 6om dssue at is a cross-sectiwial view <rf die proximal end of 

die target site of aUation cr ftom die surgeon. In oiigant dcctrosurgical probe, illustrating an arrangement for 

flooded covironinents,sudi as arthroscofscsor^, die «ca 25 ^^^^wr-*^ ^ ^ dcctricafly conducting liquid 
of die return dcctrode is suffidenttyia^ to result in low «9Ww«G-l; 

cuxient densities diat effectively pcedude damage to nearby ^ detailed cross-sectioiial view of an ^tcnative 

tissoc The return dedrode may be provided integral widi embo£ment oi die dcctiosurgical pnibe of FIG. 1; 
die shait of the probe or it may be sqnrate ficom die shait FKl 4 is an end view of die distal end of the electroeur- 
(e^ on a Kquid sijppfy insi n Tmcnt)> la bodi cases, die return 30 gical probe (tf FKI 3; 

decfrodc defines an inner, annular surface of diepadiway for m 5 is an end view of an anodxr cmbodimeot of die 
flow dcctricafly conducting liquid dieredirougfa. The dectrosuigicalp«>beof ITOL 1; . 
liquid is directed past the suxface the return electrode and x^-^ ^ * , . 

flowpatti between die target tissue site and die tetum «ray disposed t«ansy««^tofc 

The active and return dectrodes will prttfctaHy be con- ^^ '^ >" * cioss-sectional view of an 

figured sudi diat. upon die abdication cf a sul&dent high- ^ " domcalbr oojiAwive liquid 

frequency vctoge,adiinhgS^f^ectricalfy condii^ SJ^^f^ use «f the probe a»d die afaaftin 
layer is vaporized over at least a pcrtioo of die^i^ 40 

ciectrode(s)hidieregiottbetweentheactivedectcode(s)and I^*' is »»>a^gelcross-«eGtional view of die distal tq^ 

die taiget tissue. To acooaplishdds. die active declrode(s) <tf yet anodicr fflnbortf mrnt of die dectrosniigical prtbe of 

wOtbeconfiguredsochtfaathighelectiicfidddettszdesibcm ^» 

at die distal l^ of die active dectEode(s>. By way of FKl 9is a detailed end view ctf diepiobe of FKk 8; 

aanqde.theprcscatiDveationmjqfutili2eanekcln^ TOltisaddeviewof an decirosufgicaliirobehavnw ' 

rfckxarodcterminabflmhwidiorreeessedfiomcccitlend. a shaft vridiaa angled ifistalportioa; 

^^rf^K^ cndofAeiaob^m Htt Ua a aide view of an dectiosurgical nobe living 

^efaab^rhavcasdEciendy^ * widi a papeodicular di^p^^ ^ 

recession) length from die probe and sharp ed« andAv to- 1 t^r^''*''--^ ^'^i>^^ 

s^aceaspoitosuditbattoaLdhiS^ « ha^^jll^^^^^Jl^^^ 

arepromotedondiedcctrodetenirin^s^i^^tu^ ^^^1^^'"^ ^^^^8 ^ 

todiefofmadonofav^podzedl^crorrnionoveratleast ^Z^J^ . . ^ 
apo«tionof«ieactivedectrode(s)foll^bydiehigh ^ wendwewof lheprobcof HG.12; 
dearie fidd induced fcreakdown (Le., ionization) of ioiS^ MaWilhistiatesuscofdiepiobeof CTGLUfordicia^ 
able species widiin die vapor layer or region and die 55 cu«M«<^*»a»; 

emission of photon aod/or electrons of sufficient encfgy to BG. 15 is a cross-sectional view of die distal t^ of the 
cause dissociation of mcdecoies widdn die target tissue. dectrosurgicdpr(A>e.ilfaistratingdecttic field lines between 

In an exen^taryeaibodanent, the active dectrode(s)aie <te active and remm dectrodes; 
sized and arranged to create localized sources of energy W i$ an enlarged cross-sectrooal view of die distal 

(c^ point sources or sauces witfi a relatively smaUeffec- eo *V<^«*«P«^cf HG. IS.iflustratinga vj^jorlaywfimn^ 
tive radius) at die distal tqis of die dectrode(s) when a between die active electrodes and die target tissue; 
s^dcndy high frequency voltage is aijpUed to die return FK3L 17 is a cross-sectional view of an alternative deo- 
anu active electrodes. These small localized sources gcner- trosurgicd probe for vplying high fieqoencv voltaee to 
ate uttense energy at die distal ends of the dectkodes fee epidermal ttssoe layas; 

^'^IS^'SSl'?^^^ ^ FKiWisasectiondViewoftfichuiiianheartiUustrating 

Z^t^^^^'^^^T^^^^^^'^^'^ the dectrosurgical probe widiin die venlii«te«^^ 
die locaUzed sources have relauvdysman radii, die energy performing a transi^ocardial revas«li^S^ 
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diaiiiidlta)ugbthcvci<M^ ScS, Ttic diitft nuy «««« « wide vmety of 

ITO.JOdepict$analtai»tivccinbo<fi^ ^toSan$,wiA AepriMypaposcbe^ 

ITO.»biWngtBiimcrlimicnforiqrfntingIu^ caSwpcrt Ac acliw etocliode and pcnml 

fiMiilbettaDSinyocardiildiaimet; ^ pliji^idn^ mantpolate ibe 

Iia21d»teadistUiKstioDfifudlcnaliveei^ itnttliy.Ac AiftwfflbctiairowHtiaiDeto 

iiMitoftlKiv6bfsofnGS.2ArdCiiicxsi^ Qrtite.]DOKeQSiiaQybiviBgdiine^^ 

dedrode wiA a iubutar gMHnettr. be inbodDced iM a bod^ avfi^r, sudi as die flioadi cr Ihe 

naMis.ooss-sccWvicircftbedisUleiulcflhe Adoi«Biial«vh]fcitaoo^^^ 

a singb electrode lead; ttd . «»tic« J^tvS 

nG,24^tsidccross-se^^ Si^TL^ fr«i 1 la 10 iw«L Of course, for 

<f yet aaotbcc c mb od nn e nt cf the probe <tf FH^ iMC flie outer skuutbcdaft miy 

iacLpo^liogasingteelectro*^ SSSiTST^ 
""^^ „ haiNffiDg by die surgeon. 

DESC3UFnON OF THE PREFERRED Tbc shift may be rigid or flaubic. wifti flcxWe shafts 

EMBOtOMENT opdoodly being coodnned w& a geooafly xigid exteraal 

Tli^nmsMtiBvcotioowovito trf»e for necbwdcrt siqipat Ftoibfe dM^^ 

TUc piesew mvcini«i^w»» « .^.^^ ij^,rifm whh ran wizcs. ci>«ni> memocy acwaiofs, and other 

wen to iW)eednresi«r(iviBgc^ tissues of Ihe bo<^^^ 40 tngrt tisane ind .pplyiQg 
ptocedores wbcxe Ihe tiaoe site is flooded or suhnoged «5 

M^. filed « KU, la l»4,*e coB^pfcie disclos« » ^S^JS^SJSS^^^SSTS^ 
Tliei«s«rtiiiveiiW«iMy«seasBi^^ ^^'S^T^^^^^^^ the active elecliod«(s) » dose 

ap«*e.Tl.eelec«ode«r^B«^ ^S^iS^K^TSiy S 

iDdepeadeiiflycaiiert-liimted«iidr«power<oBto^ J$ S^TTiiwitelB^ 

tsget tissue while Bmiiuig ihc tumaM « gto»» « -J^I!I!«ii™vb insiibted fiwa aU «Aer 

electrical e«gy to the s-iouiiding tissue iirf-^^ SlfSr^LS^ to tfSSS^i^nM^^ 
lesubiBg torn iwwa «fiss5«fioa into smioiHidiiig deeat decttode tcnmads « fTj^?^ 

the Kke. The detoode tamiiiab nqr I>e iM Wpm ifr tly lesis- 

SL^Si«i,rfhyisoUti^ilheteo«.»blto 

„d»iBieetiiigead»tenmBdtoas«pantcpowef$otiice*at •'•^^ 

"i^l^thec.herd«*oiSjl..Ate««^ S^^idTlSSi^S^^ 
the electrode temtfnalsmv be coiMeeled to eadi ether at <S ?«■ «f««^ •** 

2isr^«sSie.-srf*e5«*ctofca.. ^»5;^*^^£s?s;s^s^ 

san^wbt that couples to a power source. sqaiaie power uro^y b-t^hr 
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dmacteristics which limU power totiieassodate^ i^BL have a coDtaict ttea (per electrode) betow 5 nun^ 

texmiikal wbca a lonr issxpcdancc retun patib is encooDteted, preferaUy being in the range frcon 0.0001 cim^ to 1 nim^, 
xaaiy be a single power source wtich is connected to each of and more preferably fresn 0*005 mm^ to OJS ma?. The use 
the electrodes tiffougb ind^)eDdenUy actuataUe switdies or of small diameter ekctrode tenmnals increases the dectric 
may be provided by independent current Hmiting elements, 5 £idd intcnsiqf and leduces the extent or depth of tissue 
sudx as inductors* capacitors, resistors and/or oomWnations necrosis as a consequence ai the (fivergence of cuaent flux 
thcreol The current limiting elements may be provided in lines which emanate from the exposed sorfiKc of each 
tbc probe, connectors, cable, oontroDer or along the co&- dectrode terminal Energy dqxwitioo in tissue suflSdentfor 
ductive path from the controller to the distal tip. irreversible damage (Le^ necrosis) has been found to be 
Altenativdy, the resistance and/or capadtancc may occur limited to a distance of about ooe-balf to one electrode 
on the surface d the active eKectrode(s) due to oxide layers diamfitrr. This is a particular advantage over prior electro- 
which form sdected electrode teimioals (e.g., titaniom or a surgical probes employing single and/dr larger electrodes 
resistive coating on the surface metal, such as platinum) where the depdi of tissue necRMis may not be soffidently 

The tip region cf the probe may be composed of many limited 
indq>endent dectrode terminals deigned to deliva dectri- 15 In previous electrosurgical devices, increased power 
cal energy in the vicinity of the tip. lliesdective application a^fication and ablation rates have been achieved by 
of dectrical energy to the target tissue is achieved by increasing the electrode area. Suprising^. widi the present 
connecting eadi individual electrode terminal and die com> invention, it has been found diat die total decuode area can 
moo electrode to a power source having indqiendently t>e iiltxeased (to increase power deliveiry and aUation rate) 
controlled or current limited dmnnels. The oonunon dec- 20 without increasing the depth of necrosis by jroviding muK 
trode may be a mbular member of condnctive matexial tiple smaBdectrode terminals. Fteferably.Aelenmnabwi^ 
proximal to tbe electrode array at the t^ wfaicfa also serves be spaced-apart by a distance in the range from about 
as a conduit for the supply of the dectricaDy conducting one-half dimeter to one Hi^ww^ for optimum power 
liquid betweoi the actiye and conunon electrodes. The delivery, as discossed bdow. The depdi el necrosis may be 
^^cationof high frequency voltage l^ctwecntiieccmmxHi 25 further oontn)lkd by switcfaiiig die ^sptied vollage off a^ 
dectrode and tbe electrode array results in the generation of on to produce pulses of current, the pulses being cfsufSdent 
hi0k dectric fidd intensities at the distal tg» of the dec- durttioa and assonated energy denary to effect ahUtfkm 
trodcs widioonductiob of Mg^ frequency cmreat from each and/or cutting while beti^ turned off for penods sufficiently 
g«iividn al dectrode teanainal tothe cammon dectrode. The long to aUow for tfamnal rdaxation between energy pulses, 
current flow from each individual dectrode fmninal to die 30 In this manner, the energy poise duratioa and magnitude and 
cMnmon electrode is eonlroOed by eidier active or passive die time interval between energy poises are sdected to 
means^ or a comhinatioDdieseoC to deliver dectrical eneigy ndueve efficient rates of ttssne abUtko oc cutting while 
to die target tissue while mfnlmfrfng eneigy delivery to nttpwing die tenperatne cf die treated zone of tissue U} 
surrounding (non-tazgel) tissue nad any oondnctive fluids "Max" or letnm to noanal phystok^c ten^eratures 
whichni^bepre$cnt(e.g^blood«efectiotyticiiiigaots^ 35 (usndly to widiin 10* C of Kood bodty teiqxntwe P7* 
as saline, and die like). Cl.pK<ad^ low&hhi5»C)beforedieonsetof die next 

Inapreferreda9ect,diisiDveodootdQesadvantageofdie eneigy (obicsI) pidse. 
<fifficrenoes hi electrical redsdviQf between die target dssoe b addition to die aSwfve described medK>ds, die app^^ 
{e.g.« gingiva, mosde, fascia, tumoi; cpSdennal, heart or has discovered anodiermechaaism for ahladng tissue while 
other tissue) and die surrounding conductive liquid {cg^ 40 minimfTiBg ih<> iiqidi mi>w«dc wn^^^^mnicwn tt>y4vft 
isotonicsalineinigant).Bywayofexample,foraiiysdected i9i]^m«blg|i&equency volt^ between die active e^ 
levd of appiisd voltage, if die dectrical coodoction padi trode sorfMse and the remm dectrode to develop irf gt. 
betweoi the common dectrode and one of die iadividQal electric field intrnsities in die vidni^ of die target tissue 
dectrode terminals widiin tbe dectrode array is isotonic site. The hi^ dedric field intensities lead to dectricfield 
saline krigant liquid (having a relatively low dectticd 4S induced molecdar Iceakdown of target tissue duough 
impedance^ tbe current control means connected to die molecular dissociation (rather than thermal eviporatioB or 
in^vidnal electrode wffl limit currest flow so diat die cartwnization). In odierwofds, die tissue structure is vohH 
heating of intervening conductive liquid is nrinimi7M. On metrically removed duough molecular disintegration of 
die odier hand, if a portion <tf or all cf die electrical comi^ex ozganic mdecules hito non-viable atoms and 
oondndion padi between die otmunon dectrode and one of 50 molecules, such as hydrog^ oxides of carbon^ hydrocar- 
theindryidoal dectrode terminals within die electrode array bons and nitrogen con^tounds. This mdeculardislnte^ation 
IS gingival tissue (having a rdativefy hi^ dectrical conq^etely removes die tissue strucuire, as opposed to 
impedanceX die onreat oontrol circuiny or switch con- transforming die tissue materid from a solid fcnndffecdy to 
nected to the individual dectrode win allow ctsrent flow a v;^ form, as is typically the case widi ablation. 
5irfBd«t for die deposition of elearicd energy and assod- 55 The hi^ dectric field intensities nv^ be generated try 
yx iaMatio B or dectticd faeakdown of die zppiying a high ftcqoency voltage diat is suflkient to 

me immediale vicinity erf die decttode surface. yapodzc die ekctticany conducting Cquid over at least a 

The ^ yiicatioo of a hi^ frequency voltage between the portion of die active dectrodc(s) in die r^oa between die 
oaiiihion o r return electrode and the dectrode array for distd tip <tf die active electrode and die target tissue. Since 
^pfopnate timeinteryak effects abiatioo, cutting or rcshaq)- 60 the Ydpoe layer or v^Kidzed region has a rdatively Mgh 
ing^1betan^tissue.The tissue vofaune over wfaicfa energy dcctricd in^pcdanccy it increases die vdtage differentid 
is d^sq>atcd (tc a high vdtage gxadtcot exists) may be between the active electrode tip and the tissue and causes 
precisely controiled, for e xample , ty the use cf a multylio- ionizatitHi widiin the vapor layer due to the presence of an 
ity of small d e ctr od es whose effective diameters range ton toniyabie spoaes (cg^ sodium when isottmic saline is the 
about2mmtoOX»lffim.preford>tyfironiaboutlmmtoaQ5 6S dedricaOlycoBdnaing fluids This ionization, under optimal 
ram, and more preferddy from dwut 05 mm to ai nun. conditions, indttoes die discharge of eneigetic electrons and 
Electrode areas for bodi circular and non<ircularterminab pbotmis from die v^ layer and to die surfooe of die target 
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pUsiM within lliewiwrljyawffldeiwndw f^lz^C^'^Tr. i gjiialTilDC ftx. rrp "^''""'^ 

v^^««IWfr.eun«it toiling inett^wfcMi^ yBech«yyDemf«l fi ri < b«onil»e«te^Ae«teml 

tnW M WTptinr-^i wK^Bttliefieyeibtttbeiaiiintioa cf ciiticd and for u ioaiiilioii fnwt to develop. Tins WBZa- 

rt«o« wifliln the vflwr layer |K)di*ced to Isotonic sd^ tioBfiNMitdevtlopfiadFnpagatesncrostbev^byervu 

(cootiining sodSuna dikrade) leads to toe genoadoa of ajeqaeaceof pcooessesocouimgintiier^oaaheadMllte 

eoogelic photons having wavelengths, by way of cMc^ie. (^ggt, viz, heat by eleciron iqecdon. kwaiag of the local 

inlfaerangeof306to315 nan<mftrK(iillravioto^ecttnnO Ijadddeu^bdowdte critical value and avalanche growth 

and S8S to 590 Banometos (visible spcctnmXbadditicm. gf (iKctogedpiilicleooiicicMiation. 

the &eedectroQsvriflun«heSonBed vapor layer aie^d- Btjj^^^jjjja^jaihedecliicfieWwitliiBihe vapor 

aated in the hi^el«Jric Adds near fce^odetjpW. ^ f^g,^ uoaac tnfged iOa w m m fev 

When *e density of Ihevvorlflrer (or witon^bo^ ZI^.,,. tw {.Aetrf etectroM acrve to create or w»s- 

foanedintheelcctti-I^condnctingig^^^ STS^SSr^^kVLg^ J*^' «» 

fide«lylowa^le»«^^W««|M^ SSirt^SSy^Sedelecti^tocanselBvactio^ 

ionization wifliiB these leg&MSCf low .aenatyO*t'V« evweoaiMraim^nij---- ^^^^ ^ ^^ ^^^ 
Uy««bob»ies).Ei«gy««l«dbyfcee«rBe& 

4taT^V?«iMAae(ine«tte^^ can be tnasfcned to awdier deetion to gciwate • higWy 

'^TSTnhc-n.eaerwtsodiwfiihotoA^ Ttedectiicanycoad«idiBgliqpidd«iddhJwentt«d^ 

^^^Snes«»J«3^Iw«ledllvwrf«t»«< '^*f^?2i?.'°3S!'.^^ 
^iI^^^r^iiiuiDafaitftMlsa^teirafaltfioin. which jj dectricalcoodacthrtfy cithefltdd On amis of mOliSia^ 

^Srt««i^ttrtottnSSoflhere#oftcfti^ '"S'an-I""*'*'^'*^'*^'^?^^,"'^'"^^ 
SreoS^Sbto.^^S2?bypholJ?OT«« 

^l^BtioUedtc^aflWa^IlvercfccBswithoot «^»<«»S ^ ^^^^'^S^IT^^^b^*^^ 

Sg « otherwise dinaginginnonnding or nndedytog 40 '^.'^"J^l^^ 

cSrlhedeptf. of »ea3^ be typically be dx«0 to d«atal«^d^ 

400 microoTwd osnaBy 10 to 200 microns. A»ficants fi««*«^*«"«5*^"*'*J^^ 

hSe^th* the -fiagmot^' of disi-egrated tissue inol- ^^V^ ."^JS^^J^ ^^^JS^^J^S^ 



e,t«nsf««ihesun«adagu«^ ^ ««. SweTlTSrtw-noie the initial g««v4 

d«ttuSon « *Wioo miy also be caused by didectile » density h 
h^^S^Sihetissne^ucttndeknrntsorcdliiieai. 

SSS^lS^dyccnceataiedinlensedectifclUldsi^ * I«~^!!?f''*'l!^ 

S^g^o,srfS^dec.n>dc<,).Ao«riingt,ttete.d>. f^^'^^l^^^'^^Sl^^^ 

toU«iLSo*«dihea^liss«tolh.t«ay t^^^^^ 

^to*ofe«S flow .«i*e v»od»d iKyer «r «s ««<>*«S*»>»««y'«.«i^2Py^^®2*^!^^ 
^-f^ "-^-!-r*.^ -A.8m;>;m. iS«»Latiiigia. eitae^satfKe area lado <* the dectcode terminals. For 
S^S^^^St?-!^^^ dect^Klc t«»ind(.) -ay bo hollow tnbe* 
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having a distaL drcomfcrcntial edge sunoundiiDg an cpco- be&oe icmavcd from the openliQa site) immttfiatdy adja* 
ing. The tcnnioals may be fonoed in an azray as descxibed ceat the electrode array may reach even higher ten^xnOoi^ 
above w-io a scries of conMDtrictcriQiiyds on the distal end The pfcfcned power source of due present invention 
ofdicprobc-HighoiiTcntdcnsitieswiUbegcndaiedaroimd dcfivw a high freqoaicy current selectable to generate 
the dromiiaciitial edges of the electrode tenoiBals to 5 average power levds ranging fr<»ii tens of miniwatts to teas 
praDOte mideate biWe fccmatioii. of waits per electrode, dq>endittg on the target tissue being 

Tbevdtagei^ed between die common dedrode and ablated, (he rate of ahUttiondesffed or the maximum allowed 
the tieat6de my will be at high or radio fiequeiuy, ten^entnre selected for the probe tq>. The power source 
typically between about 5 IHz and 20 MHz* usually being allows user to select the conent level according to die 
between ib<m 30 ItHz tad Z5 MHz, and piefer^ being spccxficiequtiements of a particular oral sorgm deimato- 
between ibout 50 kHz and 400 kHz. Hie RMS (root meao logical procedure^ open surgciy or other endoscopic sargery 
«]uare)iMittagcap|died wiU usually be in the lange from procedme. • 

aboitt 5 volts to 1000 volls, ft^esMy being in &e range Hie poww soocc may be conent limited or odiowise 
fnm about 50 v«4ts to 800 volts, and more preferably being eonHoDed so that undesked beating of dcctricalhr ccaiduc. 
m flie range fam about 100 volts to 400 v^ TTicsc tivc Mds or otfw low dectrical resistance media does not 
frequencies and voltages wiU result in peak-toi>ea]c voltages oocut; In a presently preferred embodiment of the present 
and cunents that are suffideitt to vaporize die dcdricaDy invention, current limiting inductors «e plaoed in series 
conductive liquid and, in turn, create fliecoiMfitioM wltheadiindqpendcnldectrodetOTiinal, where the iaduc- 

tfae v^Kxized region wfaidiresatt in high dcctixefrelds and tancc^theindnttefainthcraiigeof lOuHtoSOiXWuH, 
amssion <rf enetgetie photons wndht dectinis to ablate ^ depencfing on the dediiGal properties of the target tissue, the 
tissue. T^pcany the pcak^apMkvrilagewai be in the desired ablation rate and the operating frequency. 

Altenuuively.cai»dlnr4ndoctw(LQd^ 
to IjOOYdtsandmcHeprefenhfyiattieiai^of 700to9^^ be enfloyed, as described previous^ in co^sending PCT 
^. wppOat&on Na KryUS94A>516S, the complete disdosore 

As discussed above, the vdtage is usuanyddivaed In a 35 of wUdiiiittooipQcated herein by reference. Additionally, 
series of voltage pulses with a sufficiently higli frequency , cnixcntliidtittgiesistorsjniiy be selected. Rcfenb^^ 
(e4|.,ontheoKderof5kfizto20MHz)5udithatthevdtage redsMwiD have a large positive teat^xratuiccocffic^ 
is effectively applied continooosfy (as con^ated with e.g., lesistanoe so that as the current ievd begins to rise fcr any 
lasers daixning small depths of necrosis, whidi are general^ individual dedrode in ootttactw^a low xesistaocemedfoim 
pulsed about 10 to 20 HzX In addition, pulsed dnQrcyde 3^ (04^ saliae frngattX tho resistaM of die current limitittg 
Qx., cumulative time in any one-second Interrai that energy resistor iacxeases significaiidy. diodiy t«tmmfcr.-..e the 
is applie<Q is on die order of about 50% for die present power delivery from said dectrode into the low icsisiaace 
invention, as conqnied widi lasers which typicaDy have a mediom (e^ safine nrigant). 

duty cydc of about 00001%. As an alteniative to audi passive drcoit structures, regu- 

AppUcaats believe that die present invention is capable of as lated cunest flow to eadi electrode terminal may be pso- 
obtaining high aWation rates widi effecdvely continuous vided by a mttm<hannd power supply, A substantially 
mode qperatiott and hig^ duty cydes because die source of constant current levd for eacb individual dectiode terminal 
energy emitted from die edges and tips of the small dectrode widnaaran^wfaicfawiBlimapowerdelrvqydgoughalow 
tenrunab is cffectivdy a pcant source or a source having a resistance padL e^^ isotonic saline irxigant, and would be 
retotrvelysiDan effective radios. As is wdl known in the art, 40 selected by die user to adiieve die desired rate of cutting or 
tfieflwan^fiomapoimsourceandcrossingabouDdary aUadon. Sudi a nuilti<hannd power siqjply thus provides 
m ^Jhcrical space generally decreases as the square of a substantially constant cuxzcot source with tHmiiHr cur- 
distance from die source. Thus, die "energy source** of the rent levd in scries widi eadi dectiode terminal, ^^urein an 
pr»nitlnventiM^e.«dieiiitensed electrodes win operate at or bdow die same, user sdectaUe 

photons or die eoogetiedeclxotts) is highly conceotiated by 45 maxiaumi current level Current flow to all dectrode tomi* * 
virUie of die geometry ni die emilting dedrodes and die naU could be periodically sensed and stt^pped if die tem- 
soum of eoeigy at the tqis of die electrodes. Asa resnft^ perature measured at die sor^ cf die dectrode array 
«|2J^«cregi^ or aieas dud are very dose to die exceeds user sdected limits. Paitfcular contn^ system 
dectrode 1^ or sooioe will be exposed to hig^ energy designs for io^emendng diis strategy are wcH within die 
fluxes. Consequently, aUatica will ty^c2Sfy only occur In 50 skill of die art 

^J!^.^^''&^1^!^'^^ dosepnirimity Yet anodier alternative Involves die use of one or several' 

powcrsuppUeswhidianowooeorseveralelectrodestobe 
fromdiedectrodet^arettots^candyaffecledrinoettie rimnHaneously energized and wfaidi indude active oontnd 
ciMagyfluxistoolowatdiesedistancestoiircversihIyalfod meansforliiMdngaBreailevdsbdowapcesdectedmaxi- 
or damage tissue. s$ mom IcwL in dd$ arrat^gmcBt. only one or scvaal clec- 

Usually, die current levd will be sdecdvefy fimited or nodes would be shnnltaneoQs^eaeigizedfv a brief period. 
cortroDcd and die vdiagc a^ipUed wiU be Ind^KteBt^ Swildd^ means wotdd aQow die next one or sevmd 
adjnst^e,frcqueatfyinrcqK«setodicrcsi$tanceof tissues dectiodes Id be energized tea brief period By seqneatiany 
and/aflmdsindiepadiwaybetweenanindMidnaldcdrode eiiergizh«oneorseverddeGtnxles,Sekie^^ 
and the cromnon electrode. Also, dieted current levd 60 ai^acent decHodes can be minimized (fee die case of 
may be mrc^nse to a temperature contrd means whidi enctgiziQg several dectrode posifiooed at die inaxinittm 
maintain die target tissue tcn^waturewiA possible ^Mdngwldiitt die ovcraUenvdope of die electrode 

tae intatface between die dectrode arrays and die target air^) or disdnatedCfcr die case ofeneigizmgoiily a single 
tissue. The desired dssoe ten^erature along a jsopagadn dectrodeatany one drne). As befcK» a resistance measure- 
Mifaccjurt beyond die n^on of ^dationwiU usually be ia 6$ inraf means may be eiiyl<o^te cacti decttodbiitiflr to ttus 
ttcrange from about 40'* C to 100* C, and more lisnaDy apfdication of powa wherein a (measured) low^^stance 
from about 50»C to dO»C The tissue bdngaWated (and (bdow some preidected leveD wiU ptevent diat dectrode 
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Z^^yc^woMfand&<^inzmMi^pmt»ito»,i wane, rf waguUnon of « ^^'^ZS-^A^ 

«KmlULAsp^ agriortlhe tissue to efcctjonkMbeatuigteafc 

iBdu<lcsthettcaiistoineaa«flieied$tiiiceoflheiiwliim ij,£^^^ieaxats.v^decaom^xa^*raiaiUisaKmn 
in contact with each dectiode and canse voltage to be e,„,sB,K»cd«eoofdingtoflwpriiici(too«theiwsei«inv^ 
ijijdjedanly if the lesistaDee exceeds «pesde<»dlcveL lo ^ ^f^nmr^nt tf stent 11 gawnBy o i nrri ^s an ttec- 
B sbouJd be dearly ■iidasloodthit>ei«reitfio« is lot (joj^gicd ptobe It oonnected lo a powo- supfify 28 for 

l^nftedto 

a itoiUty of electrode immMls. For CMID^ Hqaii scNzrce 21 fx st^^y^ ^^'''^'^^ 

active efcctrodetenniMbiwybecoiiac^ Sftopwbelt. 

lhat extends ihrougliflie probe shaft tot pow so 15 ^ Q^g^^j^j^ enAodtewit as It dec- 

hi^ frcqueocy cmrciiL AltoMtivdy. the probe My trosodcal probe W induto u doogatcd shaft 13 which 

porate i angle electrode that extends diiw^ ^ may bcflcx&lc or rigid, with flcxftAe shafts optionally 

irobeshaa« is connected to nsingkle«l All «wen«w inctading stippcrt canniHas o^ 

power source. PtobeUiAdndesaconnector If attUpfaximale&diadaa 

m active clccttode($) are foiiBcdovar a coi*«:tsurfM^ 20 i^ngy i2rfdcclrodetcnmnab5SdispacdoatticdL$td 
on the shaft of the dcctrosmgical probe. The comnwft of Aaft 15. Atwaectingcabk 34hasahJBidk 22 wi&n 
(return) dectiodc surfece wiE be leoessed iclati^^ coanect«2#whWicanbeieiiwva^ycooiK«edtocoanec- 
distal end of the probe and may be recessed wito the j^rlf ofprobe lt.Thepro3dinalportiottof cable34hasa 
conduit wovided for Ac inlrodoctkm of decttknn^ connector 26 to comie probe W » power suprtr 2S. The 

dueling Uqmd to ihe site of the target tissue and nchw 25 ^^^^^ ttrnOnris 58 «e dectrkti^y isolated ftom eadi 
dectrode(s).Intheexcji?toyen*odaneBl»the«hnftwfflbe cd» apd each of Ihe tetnindsSS is connected loan artivc 
cylindricdcmi most of its kngdu with the eo«»ct«Bfi^ crptssi¥ecoolrolnetworkwithinpowcr«upply2SbyiDeao$ 
bdttg formed at the dWal end of the ihA In the case of <rf VpteaKty of individnatty insulated condoctcn 42 (see 
endoscopic Ha 2C^ IVwcx supply 28 his n sdectioiin«ns3^ 

recessed since it bOps protect and dddd the dnctrodc » ^^j^ ^ appfied voltage level Power supply 28 also 
tcnxnnals on the suite while Ih^w being irtiodna^ iadudes means for energizing ttmefcctrodcs 58 of probe It 
paxtScdaify whSe being hiinxfaioed tfanos*^ wocking itj,^ dqvession of n pedd 39 in a fooC pedal 37 
duoiadc^ a trocar cbanad or a viewing scope. positioned dose to d» usee The fooC pedal 37 may also ' 

The area of die ooniact surface can vaiywidd|y»afidte iii^yide a second pedal (not diown) for lemflldy a«^ng 
oontaa surface can assome a variety of gpomet ri r a , wift 35 ^enesgylevd ippiied to decliodes58.Tlie specific dedgn 
patticdtf areas in geomedics being selected for qtccific ^ po^cr sinly wfaidi naQf be used with the dectiosor- 
SrMff!f^y Active eiedrode contact surfaces can have g^cd mbe of the psesefit iBvenlion is descnbed in pavcnt 
mitt the range tan O^mm^io 50 mm^ usually being ^p2eaddaK7US94m5U68.tefhndis^ 
from I mnr* to 20 mm*. The geometries can be pl^ basnevioaslybeenincaporatedberdttby lefctenoe. 
concave, convex, hcimsphericd. comcaL linear -In^ 40 j^^^^ ^ l«3S. 2A and 2B. Ac ekctiically isolated 
anay or virtually any other legdar or hiegiiltfsh^N^ ^^^j^j^J^toidtods 58 ate spaoed^art oiver m 
conanbniy. the active dccirode(s)wffl be fanitt4^|he g^ xhc efcdiodc amy suifece 82 and fadi- 

distdt^ of the d£ctro6aigicdttobediaft,&equeitfty being ^^.^ka fenninda 58 wifl uniatty have dSnensio^ 

planar, disk-shaped, or h enaT fcm cd surfaces ftr use m ^ ^^^^ ^ i^c, u the preferred 

xesfaaping procedures or being linear arrays to use m 43 |^ dedrode my sttface 82 has a dtcuiar 

cutting. Alternativdy or additkwdly, die active dert^ crosweeliond diape wWi a tfameter D (FKj. hi die 
mj^ be formed on laterd surfKes of the de<*oOTgical 03 mm to 10 mm. Electrode array surface 82 

nobe shaft (eg., in the manner of a ^atnUX fKaWatrng js^^j^anovddwpe^havmgalengdiLhidietange 
access to certain body strnctties to dectrosurgicd fwx*- ^ J„^to20mmandawiddiWintherang^firam03mm 
dures. . . , ^ to 7 mm> as shown in FK3. 5. The indtvidnd decttode 

During the surgicd procedure, the distd end ctf the probe ^,^*,i,u sSL wffl jgotmde over the dectrode array surface 
or ttie active decirode(s) will be maintained at a smaB gj by a distance (H) from 0 mm tt> 2 mm, prefodify from 
distance away from dw ta^ tissue suite. TtomMffl q am to 1 mm (see Ha 3). 

qadng dlows f or the coirtmBd ic«wly of d^^ * Aoidd be noted that the decnodc terminds may be 
conducting liquid into fte a^^^^^*^. *1J^ ^ flw*^ d« dectiode «ay suite 82, or tiie tenmads 
dectrode(s) and the target tissue su^ Tlus contmad ■~^,^,;^fc^^«,feoe.Forcxain|Ae,in dctm*^ 
resuppJyoftbcdccUTcaOycoiKhictmgliqindh^s^ totoded mocednres, the dectiode terminds 58 may be 

diat die titin vapor layer ^gj^ .^ff^, ^oScd ^ a distance from Oi)l mm to 1 mm. psefcnhly 

dectrode<s} and the tissue mito^ la "^^^J^v^^X aOlaflntoOimnLlnooeeobodhnentof tiieiBvcution,lhe 
movement of flke active ^^^'^^^IZ!^^^^^ " electrode tenmnds «e axidly ac^ustdilc relative to the 
dlowslhedcctrk^o«a4icti^^ dedrode array surface 82 so dot the surgeon can a^^ust the 

surrounding reccnity dtoed Meat ^J"™^™^ distance between the suite and die electrode tenmnds. 
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in a support matrix 48 of smtatde insulating matczial (c^.^ rem pa^ so tiiat tenmnab 58 axe dectricaiiy connected to 

cciaimc or ^ass matfriat, such as aluzoina, zzrconia and the retuni electrode 56 via tazget tissue 52, electrically oooducC- 

like) which could be fanned at dictime of maoufactuic in a ing liquid 59 (e^^ isotonic saline) is caused to flow along 

flat hcmii^encal or other shape' acconfiog to flic require- liquid paths 83. A liquid path 83 is focmed by annular 

meats of a particular prooedme. The prefored su^jport 5 54 htn/toi outer letum electrode 56 and tubular siqiport 

matnx yrtidm} is alumina, availaUe from Kyocera Iodu$- member 78L An addxtional liquid path 83 may be focmed 

tdal Ceramics Ccipoiati<». Elkgiove. because of its between an inner lumen 57 within an inner mbular nxmber 

hi^ theimal conductlviiy^ good dectricaiiy insulatbe 5^. Howevo; it is generally prefeixed to form the liquid path 

pr<^>ertie$, high flexnral m o d ohis ^ resistance to carfoOD 83 near the perimeter of the probe so that the decttially 

trackings faiooofflpatibility, and high melting poinL ^ conducting liquid tends to flow radially inward towards the 

AsafaowninBG.2A,thesttppQftnutiix48lsa^iesively target site 88 (this prefeaed embodiment is iUnstrated in 

joined to a tubular support member 78 lhat extends most or FIGS. 8»19). In the embodiment shown in FIGS. 2-3, the 

aQ of the distance be^ccnmaUti 48 and the proximal end Uqdd iiow&ig Ihioagh iiuiar luinen 57 inay teiid to ^)ta$h 

of probe It. Tubular member 78 frefcnhly comisrises aa ndial^ outwanL drawing dectrical current therewith and 

dedricaUy insulating materiaL so^ as an ^oxy, lit|ectioo ^ potentially causing damage to &e surrounding tissue, 

mcldable plastic or silioone-based matcfiiL In a p refcnM The electrically conducting liquid 50 flowing through 

construction technique, dectiode terminals 58 extend fluid paths 83 provides a pafliway for dectrical current flow 

fluougli pre-fonned openings in tfie support mstxii 48 so between targd tissue 52 and return electrode 56. as iUus- 

diat tfaQT protittde above electrode anay surface 82 by the tnted -by the aitrent flux lines 60 in HG. 2A. When a 

desiied distance H (FUj. 3). Hie dectrodes may ttien be ^ voltage difference is tfiplied between dectiode aixay 12 and 

bonded to the distal vadm 82 of iqpport matrix 48» lelura decirode 56w ^dgjtk decttk field if*Tgf itif ^ will be 

typically Iqr an Inocgaate sealing matecid 80. Scaling mate- ge&ented at the ^fistalt^cftamiiiab 58 with current flow 

rial 80 is selected to provide effective decoded insuialion, ftom array 12 through the target dssoe.to the return 

and good adhesion to both die ceramic manix 48 and the degimA^, th^ hf g^ rfw^e iirfrf intfm^uif^ oncing « WMf5* ff 

platinnm or tdaniom dectiode >m»"«"*i«^ SeaUng mateiid ^ of tissue 52 in zone 88. 

80 addTtionally should have a c omp a t i We thctmd expansion FK3S.2C 3 and 4 ilfaislEate an alternative cnd)odimest of 

coefficieitt and a mdting point well beiow that of platinum dedcosuQical probe 10 v^iicfa has a retam dectiode 55 

cr titamtmi and dmnina or xsooma, ^ypkalty being a glass positioned widim fnbttlarmente 78. Return dectiode 55 is 

or ^ass cenmic prcfenUy a tubidarmeodwr defining an inner lumen 57 for 

In the embodimeot shown in nGS.2A and 2B, probe 10 3^ allpwing dectricalfy conducting liquid 50. (e^ isotonfe 

indodes a return decfirode 56 far cosiq)leting the current safiine) to fiowdKRdsoDgh In electrical coittactwitfi return 

path between electrode trrminah 58 and power si^ipiy 28. dectrode 55. £a this cnbodimeat, a voltage difference Is' 

Return dectrode 56 is (aefeiabfy aa annular member posi> iqiplied between electiode terminals 58 and letom dectrode 

tioned around &e exterior of shaft 13 of probe 10. Retom 55resnltmginelectricdciBre]itflowdxioogbtheelecliicd]ty 

dectrode 56 may fully or paitiaDy drcumscsibe tabular ^ conducting liquid 50 as shown by current flux lines 60 <FK3. 

support member 78 to form an annular gi^ 54 dKxcbetween 3X As a result of die appHed voltage (fifference and con- 

for flow of electrically comhicdng liquid 50 theretfarouglu as comitant hi^dectncfidd intensities at the t^ of eiecliode 

discussed bdow. Gap 54 p refera b ly has a widfli in the range iwimimi^ fomf y UrTW nfff «Hti*?4 rt^ ^n^^^^ ym>^ 

of <X13 inm 10 4 rmxL Return electrode 56 extends from the 88. 

proximd end cf probe 10. v^iere it is suitiMy connected to ^ FTO. 2C ilhistiates the proximal or connectoc end 70 of 

power siqjply 28 vU connectors 19» 20, to a point slig^itly probe 10 in fl»embo<fimentofnGS. 3 and 4. Connector W 

proximal of electrode array surface 82. typcally about 05 to con?»i$es a ptoraEty of individud connector pins 74 posi- 

10 mm and more preferably about 1 to 10 nun. tioned wifldn a boosing 72 at the proximal end 70 of probe 

Return dectrode 56 is diqmsed wittun an dectrical^ 10. Electrode ty«m«wi< 58 and die attached inoiiatfag coo* 

ittsulative jadcet 18. which is typically fonned as one' or 45 ductors 42 extend proximal^ to connector pins 74 in coa> 

more dectricaiiy insidative sheaths or coatings, such as nector boosbg 72. Return electrode 55 extends into housiog 

polytetrafluaroedij^ene,pdyifflide, andthelilDe.Theprovi- 72, ^ftm it bends radiafly outward to exit probe ;iO. As 

sioa of the dectdca^r insidative jacfert 18 over return shown in FIGS. 1 and 2C a fiquid supply tube 15 icmovabiy 

electrode56pRVcsts^GreadeclilcdoMitaabetweeaiemm coiq>les liquid source 21, (eg., a b^<^ fluid elevated above 

dectrode 56 and any adgaoeatbo^ritniGture or the surgeon, so the surgicd site or having a pu2xq>tng device). wiA return 

Such direct dediicd contact between a bo4rstnicture(e.g., dectrode 55. fteferably. an insulating jacket 14 coven die 

tendon)andanesposedcoamondcctrodeniember56coiad ei^osedportiottsctf electrode 55. One of the connector pins 

lesoltia.unwamed beating and neoosU of the structure at 76 is dectricaiiy connected to return electrode 55 to coi^ 

the point of oootact causing necresis. dectrode 55 to power supply .28 via cable 34. A maaual 

Return dectrode 56 is prefod^yfooned from aadectrir 55 contrd valve 17 iiuy also be provided between the prcotimal 

cally conductive material, osoalfy mctd. wfaidi is sdeded end of rctom decttode 55 and sufi^ tube 15 to allow the 

from die group consisting of stainless sted alloys, platinnm surgicd team to regulate the flow <tfdeclcicaIlyoooductittg 

€ritsa]lcys«titaniamcriUa]loys^iiiQtybdennmoritsaIloys. IiqDld50. 

and nicfcd or its aUoys. Ibe ictun dectrode 56 may be Fia^llbistrates anoOierenibodimeiitt^ probe 10 where 

otn^osed of the same metd or alloy wbiA fosms the die distd pcction cf 13 is bent so that dectrode 

dectrode tenninals 58 to mfnhmTft any potential for cocro- ttmhtmU extend iransvascly to the diaft. Fkefenbiy. die 

rionorthegenentfionof dediodiemicdpotcndalsduelo distd portion of shaft 13 is pcq)endiciilar to flie rest cf the 

the presence of df ssimflar metals contained widun an dco- sfaaftsolbtf dectxodeamy siii&ce82is genera^yparaDd 

trically conductive fluid 50. sadi as isotonic saline to die shaft axis, as shown in FK2. 6. la this >«w*^ t mi>. , r 
(discussed in greater detdlbdowX ^ return electrode 55 is moonted to die outer surface of shaft 

As shown in FIG. 2A* return dectrode 56 is not directly Uandiscoveredwitfi an dectricaiiy insulating jacket tt. 

connected to electrode terminals 58. To complete dds cur- The dectricaiiy conducting fluid 50 flows along flow path 83 
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thrcMi^ redm dcctrode 55 and exits tbe distal end of other than the gcDcxally linear sitapc sho«m iB FIGS. 

electrode 55 at a pcMiit proximal of dectrodesiir£^ For examf^ shaft 13 may have a portioD ihM is 

fittid is directed extctior of shaft to electrode smface 82to aogied« in Oie range of 10^ to30° (Fia 1#) or 90* (FKjS. 

aeate a retin asTent padi from dectrode lenmBals 58^ U and ^ to ioprove access to die opentive site of the tissue 

throughCaigettissoe52.tosetmelectiode55«a$diowBby s 52 being ablated or cot (see FIG. U), A shaft having a 90* 

cuzreot finx fines bend ai^ may be paorticQlar nsefii for accessing gingiva 

supply tiKtmmeat ^ fnr omplyiiiff rlf^ lr lfUny 4V M*Afitf«« w« w « "viiv ^» w jjmjch* » iwwu. 

55.IiqaMsoivlyiD«uiiia«Mconiirisaui>^ 'T^Jf.'ig'^^'fjy '^^^5'^ 

»sii]atiiigj«etolS.Itel»melediodeS5de^ de*«de». e^^jn. b^pote mi^ 

pasM8eOfccflowoffluidM.AsdwwniDFia7.lbe 

«C This »aowt the surgical team to posiiiooKqiiidstwty <^Mge Of energy to ibWe ct cut hnoe. a$ described 

initniment «4 adjacent electrode miface 82 wilh tbepcox^- v"* , . . 

mat poctioD of s«i^ iutmawBt M crieated at » £idv Byway cfexsople, FIGS. 21 and 22 iDastrate lite desi^ 
angle lo Kobe U » *Ft^M*coo'<'>BSlo<bep'eseatiaveittioDooii9risiBg 

FIG5.8.»l»ilh.staie«>o«b«eiubodima>trfp^U 

sse'^u?^5.tt^^.sr,; " ^^.g~S?r-^^ 

™ui« g^5^^ ceannc, glass ceramie or oOier dedncalfy hisnlati^ mate- 

preferably nas a WKnn in the range of 0.15 mm to 4 xxsxl -rfrf-jT-^^-*. r ., * ^ ^ ^ fnni*. ■ ^. ^ ■ , 

Ribs9<ca.befc(modo»eilberd;^j.d»t»orma>b«rS& 2^Lr5i2^?^iS^^^^i^S.^f^'!i±^ 

Ihe distal end of ret^efcctKASfrin distance L, torn 2±SS?i^S5tL?53iif^ 

length L, of irosnekxtiode 56 wfflKcacianydeneDdoa tbe tST^J^.^^ portoo 48a of wctrote soppoit 

rf!5»tr3««,Sr^S^SrfArL^ iMlier 41 TWadar staged •cii»e decBode 5» mw be 

ftb*«edwlngstape^5Sdcxcffl*w«coi.,^«i 
^^^^*^^*'^''*'^eooiaau>Rixp>iS9 „ elecideaqy eoMlncsive metal, sock as piiiauBB^WaLi. 

electiode58iscoQoectedtocoBi«terl>(seeI»K.aOvia 
distaleodofg954.TbebquidS»isdieo(fiFected<toiMl aaliwilatedfcad l«8w A« dedifc^faMlatiia ia<irt W 
siqpipactmeinbcT7Stoetecti«det(nninaIs5Stoprovidedie swioaiids tdmlar nente M aad inw te waoedftom 

*> ««»««<w«1>y«I*«Btyrfloi«ilwfii»Irib«>6toddta^ 
tiectroile «. Suice retar. electrode » is proxuiMUy amaite gap Sd^oebetwea Oia m AnntAc gap 54 
lecessed wfc «ye«t to etedrode surface 82. coirtaet ^«,Mybai«widtf,iiilheiaiigecfai5to4mm.^»< 
SSL2^f^•^^^!^'^,*Tllf*^JI^'* ca«befi«medobdlherj.cfattt«ct«bulariaeml«S«.Tl« 
3SSt^i^^?2^i^if^^JS23?^^ distriend«fthei«t«de:iode»is.dJsta«eL,ltom 

« dectrodesupp«tts«Ace«.Diit«ceI,.is|«fei.b^abo« 
tfaenskofameiitsbatuigibatbetwecB. OJtiimtD lOitmaBdniotei«cf{r*ly about 1 to lOinia 

Tbe ptesentlBveatioa is not fimited to aa electrode amy lbe]ei«diL,ofieamdec«ide5C«iUgeoefaIlydei>aid 
duposedonaidafive^plaiHr sofKeatdietistiltlpcf ontbedectiicalcooAictivi^cftbeinigaitsclntion. 

A*diowBiBFia21.elecliicallycoDd»ctii«E«Mld5« 
dlenialinreFcobettiBcliide*apairereiedit>des5Sa.58» „ flows ttaoo^ aniwl* 54 (m dectii5l«aM»^^ 
iiMuittedtolhediitalenderAaft]3.ElediDde*58a,SSb witt>nanmeleetrode5«)aBdis discharged flBoagbttw&tJ 
an (totac^ coBiiecled to power suRiljr as desaOied end of e» $4. Tl«e Bqnid S8 is then firected wmrf 

ae*ode5^n«.l?l,.oeUc*^ 
oovcr or Battened shape. The sc^^ provide the ament pathway between electrode teimind 58 

ff^^tanaoM^ 55 aiidietuinelectiode5eAsdesaibcdabovc.theadivea^ 

tbe electric fiddiatdisdy and cocrentdeas^ at the edges nm HftlrodM ve connected to voltatt simBlr 28 ^ 
and thexi^in^rove the cutting afailiqr as well as the afaffi^ . cable 34 (see FIG. IX 

toUn^J^^ raJS. 23 «»d 24 iltasix-e further embodime^ 

trosiBgical pw*e$ acccfdaig to the laesent inveatioo. In 
lMnndl0i6 as mcficatcd by cutient flux lilies 68 to beat ^ FiG.23,aisobel8oQa«KlsesaainlliEiki»€f clecttodesA 
the taiget tissae 52. The surgeon then moves probe 18 itddch conwctge to a sfa^ clediode lead 41 As shon^ 
transvasdy across tissue 52 to effect an hicisioD 182 in cedtml dedrade 185 extends to the isoximal end of tbe 
tissue 52, 15 shown in Fia 14. probe shaft for connectioo to eoenector 18 (Fia 2C)u The 

Other nmfificatiottsaMlvaiiatioiis can be made to db- temaiBdaof the€lecliodes58exienddra^ npcctioaof 
dose embodiments without departing from die sidiiect €5 the probe diaft and are ekclticdly coupled to ceitial dec- 
Inventioo as defined ia the following claims. For cxanyle, trode 185 by. for example, a wdd, toUer jcaal ix 
shaft 13 of probe 18 noay haven vttieiy of ooafiguntiQns co n nect i on 188. In nOL 21^ an dectiosurgical probe 18 
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compnscs a single dectrcxle 58 coooected ta a dagle deUvetiiigifaefliUdpasticturDdectn>del3StDlfa^ 
dectrode lead42. As descnbedabove» tbe actiye andreutm on the qptdennis 140. As discussed above, dectrode aaay 
dectrodes are ooimectcd to vol^ sapgfy 28 via caUe 34 136 is preferably flush with the distal end of ^aft 132 or 
(see FIG. 1). distaOy extended from the distd end by a smafi distance (oo 

Bofbofthesin^eactiveelectrodecoiifigiB^ttio&sdqKi^ ^ ^ of 0.005 indies) so to fnimmirr tbe dqrth of 
in HGS. 21-24 may be used with IheiDtenaisinfiyiii^ ablatioD.FtcfeTably«thedistdeDdof sfaaftl32i$bev€Mto 
andreturn dectiodesdesoibed above loFIQS. 2-1L38 and ^ ^ ^'^^ ^ 

31. Ahcrnativdy, these probe ooofiguratioas may be oper- ^wamal tissoe. 

ated in body cavities already cootaimg an dectii^Ily TwJVdtagewiH preferably be saflSdeot to establish hig^ 
conductiiig Hqnid 50. obviating the need for either an W intensities between the active electrode anay 

integral supply of said liquid cr an dcctrically insulating ^u^^l^^f^^ 

dectrode 56 (Other than the praomDalpoctiOtt). U layer err^n between die active dectrode(s) and fteto^ 

FIG. 15 illusttateslhecttireot flux lines associated with an tissue. Energy in the fom oi photons and/'oc energetic 
dcctric fidd 120 applied between the active and xetan dectrons aie discharged from the vapor layer to abl^ die 
dectrodes 56. 58 vriien a voltage is applied dietdN^tweelLi^ epidennd tissue, diercby nunimiziDg nccrods of sunmuid- 
diowB> the dcctric field intensity is suhstantially hitter in ii^ tiissue and underi|ying oeU layers, sodi as ceS siru^^ 
the region 88 at the tip of the dectrode 58 because the ^ ^ ^ stratum hicidium and/or stratum gtanolosuzn. 
current flux lines are concentrated in these regions. This high FKiS. 18-^20 iflustrate an cxemidary <witwvttn y.nt of 
dcctric field inteosi^ leads to induced indecniar breakdown «M)(her impottant application of the ptesent Invention. As 
of Oie target tissue throogli molecalar dissociation. discussed above, the probe of die present invention may be 
IVeferatiy.the dectric Add intcnstty is su£Scient to ionize paitiailarly nsefol for bodng a channd tfirough tissue by 
thevq)ori2edelectricallycoBductingfiquid50inathialaycr ^ translating die probe towards the tissue as the tissue 

124 between die distal tip 122 (tf die active dectrode 58 and " m^iegated by die mechanisms discussed above, in die 
the target tissue52, as showniaHa 16. Ibe vauxr layer ?««V«y Mabo^inient, ti^^ 
124 win usually have a tfdctoess of about 0.02 to XO mm: tianmiyocaidul revascnla^ 

Asshowninnai6,thedectticfieldiom2estheva«r ^"^^f^Z^L!^^ 
. „_ ... ^ juiiMca uic ^ cavuy to petuse the myocardimn. TOs proccdwc is an 

iBtegration of tbe tissoe .ooleailes «ljacei>t to Ibe v»p«c " SwS As^SSS^^^ 

tayet Eta Kfflustratcs the issuance of taibMcsm of ^dH^BTraO 

■mhcoDdeosible gaseous inodwlsn»ilifaffiraite J^* ^ «^w«K«» 5*e tt is pon- 

tegcationofiissulatflictoKtsair^ *oiiedintooae<rfflieveitoieolarc«»iteoflhehdBt,toll& 

VvTIT ^ ^T^J^ «sc. the right ve.iiidemEleeiit)Mgicalm*eMiiiy 

The system aod m^ of tbe present uiveation is also «« be inuoducel into ridH veaiiide 2M k a vadel* of 

□MM u deniatologic^ pfocedmes. Le_ sudace tissue p^oeedme* diat ate well known hi die ait such 4 a 

aMatiM on die patents onta sMn or epidennis. For flKM»cot«ov,staw)l«jvotii!inhBanyi«fasiwiw>cednrei. 

«aiDple,tt«eKobeofftepies<«tiav(ai(ioneanbeosedfoc In tbe iqscseatative embodiineat, probe !• is iitroduoed 

*iereiiiovalofttssoeabiM»inalitje*.p^^ fato (he vascttlature of tbe patfcnt SiouA a pcrcotaneous 
fteddcs. tattoos age « iwer qwts. Mrth inarks. naali«na^ 

"^^^ of rS^cr vessel, to dif^t^.^ 

«hB«rwatedi«^ c«>ity2M.Ai«rfeBediibodiinentinc«pSastee^ 
Mgiody^aa^ cg..^ M glnin a. mali g n a nt mmcr timie. guide catheter mwWcb can be ejoatialhreoiitroned by flie 
tantagoC«.teueWget surgeon to direct (he distal port«S*SSeSSSd^^ 

djelite^toaddilioi.^(hepr^afthep,«.e«ln»«.tSo(im^ a M<li«*elOt»tbetatget^inve«tS«v^»* 
be osed xano*iitg suiftoe Iwen cf (be niilen^ to b^... vin lo T!^/ ^ ^ 

m^u^dn^^ llZIhdierepresent^r^i^^ 

™' " ' ""^'"^ *P exemplary cmbodimcat where an 55 206»dirough die eodocardiam 212 and into die inyocadium 

^ctroraigicd probe 130 is utilized to removed^ MO to diodqr increase myocardial blood flow ftom die 

layenoftiieqiideanis l40.Itabemhicinde$adiaftm endocardium 212 to die nryoardinm 210. Tbe locatica of 

ooi4>lcd to a pioximd handle 134 for hddiog and control- channd 214 may be sdected based on ^miiUar emcardial 

Imgdiaft 132. Smiite 10 previous enibodhi^ anarnmfr landmiirts. sudi as d>e epicardial bran<to of die 
mdudes an active dert^ 

sh^ 132, anjumiflarieturn dectrode 138extc^ watt and probe 10^^ 

^mandproxfanal^recessodfiomdieactivcdcc^ «tivc dectrode 58 at its distd end is posMoned 

aiiy 136 and an annular hmwi 142 between letmde^ pra^iiMte the heart tissue, fa diii einbodimcBt^A^ 

uode 138 and an outer insulating sheath 144. Probe 130 indudes a single, annular dectrode 58 at Us distal l£ for 



tote iadudcs a fi^ supply conduit 146 attadied to « d>lation of die heart tissue. Howevcf; it wiU be sLily 
handle 134 and mfluutc omiimn i ca t io nwfli lumen 142 and recogm»d diat the probe mw indude an array of electro^ 
a source cf dectrically coodudtng fluid (not shown) for terminals as desoibed in detail above. 
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EkctricdlyeondaclingHquidStU delivered itaooghM o«»«P«*«.«*.'^P^lS5fL^ to 

222 is recessed from flic distil cod of aclivc ckctrodc ^SvrtiTcbimed ic 

IccfcraWy about 0^ to 0050 iwAcs-Ait^ 5 J; ^^^g^Jfe^ 

ictumdcctiodciMybcpositioMdon^^«sui^ Mticitf body stoicturccWw^ 

(skin) <rf the patient, or E My be k)catalttCJrt>yM *r«^idin£ «b el^^ 

pcoxinud position of tiie probe. Similir ^ ftc liwve *^ ^ectticdly coupled to a higjiftcqpiency voltage 

canbodimcnts, a high frequency volty (e^ ICQ Mz) g posidomnR ie adiw dectiode cJosc pf^^ 

between active dectrodc(s)5S and return dcc^ .10 ^^^'^^Sgj.fl^-^ciceof andeclri^ 

222toestaHishaairiei<fiowlhen*ctwcenihataltowcr tondii^and 

disintegrates the heart tissue. Tbe high fr^pcoQrv^^ aprtviiig tWgh frequency voltage between the 

wiDiicfeiahly be suffident to vaporize a thmUyacf the ^^cndnal and die retan deeiiode, the high fre^^ 

dcciicaUy conducting Uquid and to induce the (fisdiargcct voltage being sufficient to v^jorize the fluid in a Uin 

photon and/or electron eoeigy from the vapor Uyer to U ^ ^ pocttoo of the dbdrode teoniaat 

provide cold ablation of ti» heart tissue. to induce dte disduuge of energy to the target site 

Ablation of the tissue may be facilitated by anally in contact with the vapor layer; ^ 

ledoocating and/or rotating the probe within gnklecat^ 2.Tljettcd»dofdaim l whadnthedlecte^ 

202 a dSaSx of between about a05 to 020 indies. ThU con^pdses an declrode array mchKfing a phuahty of isolated 

axial rcc^wkadoncriotationalkiw ^^S^ * 

ductiAg^^ to flow over the tissue «irfece bdng 3. TTie n^diolof ^^^^^^J^^ 

caXTAcrdvcooiingdiistissueand,.^^ "S^Jf^sll^s^ 

canlthermaldamagetothesurioundingtissuecd^ ^T^^rf!^^ 

Fia 2$ illustrates an afanative ernbodhnCT t of PfP^ ^ tcndnals have circubr contact surbces wiib an area in the 

of na 1- la this enbodinaent, the probe 24« iwtodcs a j^flcnooi nm^io t mn?. 

cenlnl lamen M having a prcoimal end Utadi^to a 5, xhemetfiod of daim 2 wboein the electrode tcnninals 

soit^ vacuum source (not dwwn) and an open distal end ,j^_cedfe,iiieadiodieradistanccaf about 00005 to ^0 

26^ for aspirating the target die. TTie acdved«»>dei$ ^ 

preferabiy a single annular electrode 2tfS surroundiftgttc ^ ^ Tlic incihod of daim 2 whactn the decttodc array is 

open distal ettd266ofcentralhanen2C2.Cealidhinttn2^ ^i^^posed over a distal t^ of an ckctrosurgical probe, 

is utilized to remove the aMatioopco<tacts(e.g^B qnito^^ 7.Xhe]iKdiodof dainalwheteindiedecttode tcnninals 

gases) generated at the target site and cKcess dertmaUr (^lafdsesanaloial^nidittvdiy lowtfaci^ 

conductive irrigant daring the procedure. ^j^^ 

b both of die above eod>odnne8ts. the present inventioa ^ g^iiienKihodof dainiTwbexeintbedectrodeinatexials 

provides localized abltfion or disintegratioa cf heart t^^ COT^tises a nutedal sdected from the group coosislii^ <^ 

to form a revascularization diannd 214 of controOeddiam- titanhnn. tnsgsien, pladimoa, ahumnum and tantahnn. 

etcr and depth. Usually, the £an»eter win be in dK range of f^iitemdtodftf daim2 wherein the return declrode has 

0.5 mm to 3 mm. fkcfcnbly, the ra£o frequency voltage ^ <fistd end positioned proximal to Ihe dectrode array, 
will be in the range <tf 400 to 1400 volts pcak-to-peak to ^ iQillic method of daim2 wherein the electrode fa rftfi t of 

provide controUed rates of tissue d^ation an d hrmotfatf s ^ postiott of any of the electrode tcnnind s 

fT^Sfiiwi^-rfng thfe dqith of necrosis of tissue tuuo an din g xdative to tbe-oKxt proodmal poftiba of sM Jw - t i ^ lft 

die desired channet This voltage will typically be ypfie<* wmtimtc «pQttd to tf^ dectricaBy conducting fluid is in 

continuously duoughout die procedure until the desoed the range firosn 0.0 toZ^OmnL 

lengdi of die channd 214 is cofu^ktelylbanfid. However, 43 ILThemediodofclaim 2 wherein die decfecckie terminals 

the heartbeat may be moaitond and die voltage ipp^ in ^sunounded and st^portedby aainsolatiagmfltdx 

pulses that are sntaUy timed with die ooatnicdoiis(sysicie> aey die disirttto of dieprobeteelcctiif By Isolate prminMl 

oftfaeheart. portions of *e decttode.tcnidnjas frcm die dcttric^ 

ft should be noted diat die dwve embodiment to inereJy conductive fluid, the insuladng naattix comprismg an aor- 

rcoceseotativeandlsnothitendodtolhiiitdieiHvendon.FQr so gaucmatedd. 

<iMnplc.diedccirosnrgMfK*cca«be«sedto^ »^*"*«*^*^*^"^**=^!!f ^"^^ 
^^o^ff^ revascularization diannd from die exterior of nal is sdected from the group oondstittg csseatidly of 
die heart into die vcmtkids cavi^. b dds piocedute, die ccnudc. gilass and tfass/oenmfc cofr^odtions. 
WibevdBbehitrodncediidodmdiotadccadqrttdpoa- i3,iiiBncdiodof daimlvteeinatleastaportionafdie 
tioaedaduKxaddiecncnrcCdlaycrofonerf^ S5 cnexgy todnccd is in die fom of photons having a wave- 
walls vU one of a vadeiy cf ocaveadood aanMn. Ihe lengdiiaiiealtiaviokt^ecMnL 
idxmelecirosmgicdpcooednrewiatheabepedbrm^ UThemediodof claim 1 wherein at least a portion of die 
the electrode to tiandaied towards die heart nidi a diannd eaogy to iadieformof enogetic dectrons. 
toformedtodieveatdcularcavilty. 15. The mcfliod of ddm 14 vrtwdn die energy of die 



as f ii Hi" *" 10 me Trpmm™ tssrw/* ■ ' - ' — — . 
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19. The xnemodof daiml wbcreiathedectrodeteniiii^ 32. A method fcr afpfyiog dmy to z taxKct sfte on a 
is posidoQMl berveoi 0.02 to 5 nm fiom Ibe ucgel $fe jpstieat bocfy stroctuie coiqsisisg: 

20. Tbe]iK:(hodof daualwhoeintlievaporlaycrliasa providug jui active dcctrode dectricaUy comfed to a 
thickness of about OXXZ to 2.0 am. bt^ frequency voltage souree; 

2L The method of claim Iwbeidn die distanoe between 5 positioiiiag d>e electrode tamiiiri in Mn^ p^^ ^mft y fir 

die most proxinudporn'on of tfie dcctrode terminal and the target site in the pRseaoe of an dectricaOy con- 

. most distal poztioo of the ictmn electrode is in fte lange ducting fluid; and 

fiQi&a5tolOmffl. Senentinga voUagegndieat between the electrode ter- 

22. The method of daim 1 wberdn the dectrodeteimioal mtnai and tissue at the taiget site, the voltage sr^imt 
aod the return electrode are of comparable size and oomprise lo being sufiSdent to create an electric fidd that cause die 
a by>dar airay o[ isolated dectrade tenmnals which bodi hrealcdown of tissue through mcteolar rfg<</vt*«r i ^ B or 
come in dose proQcimily or ia contact witfi the body stiuc^ disint^niion. 

tuie. 33- The method of daim 32 vtoein die geoeiating st^ 

23. The method of daim 1 wfaeieia the liquid phase of die compos^ 

dectrically conducting fluid has a conductivity greater than 15 P^<^g > i^eturn dcctrode dcctncally coupled to a hi^ 

2mS/cm fieqaency voltage source; 

24. The method cf daim 1 wheieitt &e liquid phase of die ^fP^y^H ^ frequency voltage between the dectrode 
dectrically conductive fluid comprises isotonic saline. terminal and the return doctxode; and 

21 The method of claim 1 wherein the decitode height cf v^»dzing the clectilcalty conducting fluid In a thin layer 

die most distal portion of the dectrode terminal xdative to 30 ^ ^ poftion of die dectrode terminal, 

die niostptroximalpoition of the dectrode teoninalea^ns^ 34. The method of claim 33 further oompiisiag devdcxK 

to die electzicalliy conducting fluid is hi die range tea 00 ^ ^^^^sycr of vs^ between die active etedrode and die 

to 2X> mnu bocfy structure at die target site. 

26, A joediod for ^^plying eaetgy to a target s&e on a 31 The method of daim 33 finther conqsrising coding 
patient body strucnire oomprishig: 25 ^^'^^^'^^ ^^ctiicaDy conducting fluid to reduce die 

providtag an active electrode and a remm dectrode ^oapeasoit rise of diose poidoas of die body stnictnte 
dectticaUycoupledtoahi^frequeBcyvoltagesoutce; 

positioning die dectrode tetmhial in dose pnmmhy to J^i^t^^^^^ 

die target site in die presence oi an dM^icaflv con- translating the distal surface <rf die electrode tcr- 

JT* ^ ^ _ fluid to contact the tissue after die tissue has been subiectcd 

applying a high fre quency voltage between die dectrode to die electric field ««:n 5uo|oc«» 

terminal and die return dertroAs. die hi^ fre^iency 37. Tlie method of datms 1 and28 whoein the dectrode 

voltagebangmfecxaageliom500tol400volt$peak tcnnmal it surrounded and supportedbyan^iUd^^^ 

ZJ^r^Z^rAnfrA^Arr.'y^r.^^^.^^f^ ^ at CTnearflie distai t^ of fliepwbe to dcctiicdly isototc dic 

Z7.Them^odofc^26wheic^ ^ ^ ^^^^^^ / 

'^^''J^^^^^^^P^Y'^ caify conductive fluid, the insulatii^ matrix comra^^ 

28. A mcdiod for ^jplyiag enagy to a target arte on a hwrganic mataiaL an 
patient body str«nireconipiising: 3aThemethodof da«m37wherdn dieinceganiciiiafe. 

pxovidmg an dectrode terminal, and a return dectrode na^ is adected from flie gtoq> consisting es$ealiaiJ|y of 

electrically coupled to a high frequency voltage source; ceramic, 0ass and giass/ceramic compositions* 

pos it i on in g the dectrode «>«"mal In dose praximi^ lo 39. Hie mediod of daim 37 whenin the distal sutfto <^ 

die target s^ in the presence of an dectrically coo- |hc electrode termittal is recessed below die sorfoce of die 

ducting fluid; and insulating matrix by a distance from 0.01 mm to 1.0 sun. 

applying a high frc^ency voltage between the dectrode ^ ^* method of daim 37 wherein the distal surface of • 

terminal and die return dectrode, die hi^ frequency ^ dectrode terminal Is flush widi die surface of die 

voltage bdngsuffideat to m^soffideatenagy into t »«|atin g matrix, 

die target sito to ablate die bo^ structure widiout 41. The method of daims 28 and 32 wherdn the dectrode 

causing substantial tissue necrosis bdow the surface of «"°prises an dectrode arr^r hidudaag a pho^ 
die body sttucture underlying die ablated body struc- » <^ *«>la«cd electrode Unninals. 

ture. 42. The mediod of daim 41 wbereiB die generating ste|» 

29. The mediod of daim 28 wherda die tpptying step ^'"^^ 

amsfoscs: ivo'vidug a return electrode electricOly^c^ 

vqxHizing die dectrically conducting fluid hi a ddn layer frequcnty voltage source; 

over at least a portion of die dectrode taminal; and ^ TO ^y^g » high frequency voltage between die return 

hidudng die disdiarge of photons to die target site in d«tn)de and die array of dectrode tenninds; and 

contact widi die vapor layer: vapounng die electrically conducting fluid in a dun layer 

3«. The mcdKid cf daim 28 wherein die applyina step <^w>earniareof the dectrode tcrmmals<tf die ray. 

coasfdscs- 43. The method of daim 42 further oon^xising develop- 

5. . ^ ^ ^ , ■ thetuaiewiaitlie riBrti i ra l l y wiAn^-ngfl,,},] tOfcducc UlC 

j.ft.J^tr^'^*^^'**^'^*^*'"**^ «.T1«aieibodofdaiiiisl«iid39wlicxeiailiedewto 

isOto^OOniieroos. die layer is less fliaBibopt Id" mmiiW 
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J A^^iik^0^^^*rt^ reduce the tcinpcxatiirc nsc of Ihosc portiow 

46. m method (tfdaims 1 and 3# vheron the electrode rcoucc ™ 

47mi«&odofclaiiMlai>d2S^»hexeiBlhcel€C^ indudestxinsIatiBg the distii surface of the acb^ 

tcnxBMlhasacoiitactsurfKeircafatbeii^ 5 ow the targe* site to iltow the dcctiicaUyco«tacl^ 

nmatoSOmiB?. ^ . ^ «^ lo contact fbetissiKitethctifWhtthccoiutic^ 

4aTheindhodcf claiins26tirf28wbc«anftehi* dcctricfidd. 

49.Tbeindtood cf dam evwiitiM fluid ga«ated at the target site 

'T'^^S*" SSSigtS^>dj««tlheelec^ 

slmiDcSdofclihiis2t^i^ 5$.Tl>c»clhod0fcWi»l«d»^4ie^ 

tenniBsl is positlooed bccweea a02 to 2^ ima fom the |, . i^inoc wilhia or oi flie paiicotrs bo<ty- 

taiget site. , ^ , 56. The la^bod of daims Mind 28 ^tecia the electrode 

SLmmethirfcfchdiiisMaDdMwhcreiati^^ 15 „ decttode anay inctodiiig • 

wnuiultiidtheittucnckctioto ^MateddSe t«a«^ 
cf isolated ekcUodeteoDiBits. ,^ 

Sr Tlw nicdiod <tf daims I ai4 » further coni^ ^ » * • • 
cxxifiDg the tissttc with aie dectiically coi^^ 
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UNITED STATES PATEhrr AND Tl^EMARK Om 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,697,882 

r^*■«^r^ December 16, 1997 

DATED • : - • 

INVENTOR{S) : ^liP Eggers, et. al. 

n i$ certified thai error appears in the abovo-k^ 
corrected as shown below: 
IN THE CLAIMS: 

23 , A method for aH>ly ing energy to a target site on a patient body structure 

comprising: 

providing an electrode terminal and a remm electrode electrically coupled to a 
high frequency voltage source; 

positioning the [active] electrode terminal in close proximity to the target site in 
the presence of an electrically ccMtductiog [terminal] fluid: and 

applying a high frequeiv^ voltage between the electrode t^minal and die return 
electrode, die high frequency voltage bei^g sufficient to v^rize the fluid in a tfam layer over at 
least a portion of the electrode temunal and to mduce the disdiarge of energy to die target site 
m contact with the va^ hyer. 



Attest: 



Signed and Sealed this 
Seventh Day of Apra, 1998 



BRUCEtEBftUK 

Attesting Officer C^mmissiowr cf patents etui Tniemarks 
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PATENT 

DATED 

INVENTOR{S) 



UNITBD STATWATENT AND TRADEMARK OFRCE 

CERTIFICATE OF CORRECTION 

5^97,882 

December 1€, 1997 
Philip E.EggersetaK 



II i$ certified that error appears m the atxwe-identHied patent and that sad Letters Patent is hereby 
cofiected as shown bekwr. 

Column 24, Udcs 6-18, daim 1, should read as follows: 

1. A metbod for applying eoergy to a target site ou a patient body structure 

coQq>risiDg: 

providing an electrode terminal and a return electrode electricaUy coupled to a 
bigli frequency voluge source; 

positioning the electrode tcnninal in close jwoximity to the target site in 
the pieseocc of an electrically tonducting fluid; and 

applying a high frequency vghage between the electrode terminal and tbe return 
electrode, tbe high firequeocy voltage being sufficient to vs^rize tbe fluid in a thin layer over at 
least a poftion of die electrode tehninal and to induce tbe discharge of energy to the target site 
in contaa with the vapor layer. 

This certificate supersedes Certificate of Correction toned April 7, 1998. 

Signed tmd Sealed this 
Twcnty-nmi Day of Atxgiist, 11)98 



Aiiest: 



Alttsiing Qffk-er 



aauceiJSHMAN 

C«mmis%ummif fotemn mml TrmOrmmrks 
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' UlOTra> STATES PATEOT AND TRADEMARK Om 

CERTIFICATE OF CORRECTION 

PATENTNO. : 5-697,882 p^^^ 1 P 

DATED : December 16. 1997 

INVBMrOR(S) : py„p g ggg^^ ^ ^1. 

ft is ceitifiedtliatefior appears in the abov»4d^^ . 
oonedod as shown below: 

IN THE CLAIMS: 

37. The method of claims 23 or 48 wherein the electrode terminal is surrounded and supported by 
an insulating matrix at or near the distal lip of the probe to elecirically isolate the proximal ponjon of 
ihe electrode temninat from the electrically conductive fluid, the insulating matrix con^rising an 
inorganic materiaL 

45. The method of claims 23 or 55 wherein the density of the vapor layer is less than about 10^ 
atoms/cm^. 

46. The method of claims 23 or 50 wherein the electrode terminal is configured to promote bubble 
nucieation cau^ttg the formation of the vapor layer. 

47. The method of claims 23 48 wherein the electrode terminal has a contact surface area in die 
range of about 0.25 mm* to 50 mm'. 

48. The method of claims 48 or 52 wherein the high firequency voltage is at least 200 volts peak to 

peak. 

49. The method of claims 48 or 52 wherein the high frequency voltage is to the range from about 
500 to 1400 volts peak to peak. 

50. The method of claims 48 or 52 wherein the electrode terminal is po5itk>ned between 0.02 to 
2.0 mm from the target site. 

5 1 . The method of claims 4S or 52 wherein the electrode terminal and the renim electrodes 
comprise a bipolar array of isolated electrode terminals. 
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UNTIED STATEsfl^Nr AND TRADEMARK OFFICE 

CERXmCATE OF CORRECTION 



PATEMTNO. 

DATED 

INVENTOfl{S) 



5.697.882 
December 16. 1997 
Philip E. Eggers ei al. 



Page 2 of 2 



It is certified ttMrt eiror appeals in the abovendent^ 
oMTeded as clwwn below: 



52 The method of claims 23 or 48 further comprising cooling the tissue ^vnh the electrical^ 
.ou,u^^u^^i^-«^--- rise of those portion, of *e body structure adjacent the cxrgec 

site. 

54 The method of claims 23 or 48 further comprising evacuating fluid generauM at the target site 
with a aicUon lumen having a dbtal end adjacent the electrode tenm^al. 



55 



. The method of claims 23 or 48 wheiein the target sUe is a tumor within or on the patient's 



body. 

56 Then«.hodofclaims48or52wl^ein the electrode terminal comprises an electrode array 
including a pluralUy of isolated electrode terminals. 



Attetc 



J^uaing Officer 



Sigaed and Sealed this 
Second Day of May, 2000 

Q.TODDIHCiaN$ON 
Dfrt€t0r of patents ana Trademarks 
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tnatBCst 4ltcti oda <oopc f >tfK§ wilib a Iwiy^^faa aav* 
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tbe c&tin kal^ cancat k led off to tbe polca wkve 
E£BCXB0*5URClCAtDIVn • opentor fc fc ooBtKt with Ac a)do«!Oj# lu^fiag to 

• ' Vo»itotUopa»iort6oeortetb«eyeta«oatoclwiA 
BAOCOHOUNDOPTHBINVEKTKM.' . AenetilecSbMorike tnBq»iQitoplk& 
m bvo^ rebtet 10 ail ckca^«arsial d Hcstxil doodt iMbdn Jton cs^ 

«dow)j«wtewhkAettl*c««c6trfd>*p^^^ ' fcpmtot^ Ai At orrtnt ttooa« ton m mcf^ 
1cctii^£aibeodo*csoK»U*tK^^ ' feop Aad tbe kab|e cmal flows tbotfiom to|dte 



EtoJim ui g fal devfco tUi type penoit ckrtto> Tte ycobica the h^g y » 
«nnxaloD»tfessofdieiakdbl»l<^ m aetftto-sugk^ 4cvioe oT llw type »iSctted bo» 



^Qt^TiTcJ^addcr tBOOfS ud pfotme ^Jod>> » before vben tadaircd ^um to Ike i 
yy,^^ Acporeip^to wowwww^wMfWWcaaioiywto 

sss;:^u£too-ii^ ««»of« 



tJ^itetoor^ Iloi^*totolleto-IU«««*«6o.«r*t 



!»'<S»«M^ tObeUL « htiDd. whaa» the mnl dtcmdB ms< 



^•eccttwypowcrvBbooribeUi^frcvMBqraVi^ |°!^^*J23Sftir^ ^^^^^^ 



SSS«^3Stf5btelt]rtoll-«^ Aeoof^toO 



lb« io «pnloc^ Odd oCiriiioo ii 1 



ST^SrSmdSllwfclS^w^^ JAJd aod at ddi yoipt y»o i«to ft< f "^ " g 

«£l»ea?lte ocM^ rf»feklhco«tmaaato»ri^tlcgyt»adktocfc 



jBtfo^ icea»«* Ao aSfUest da&asi to 0» abali kai^ 



•• •• ^ . . 
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■ 3 ^'"^^'^ . 4 ■ 

aa doos»ted iDciftl sh<^ tCghdx oorvcd abost Ae tioas vesoclnpM by ttecndoMspe. • 

odoscopcihaft Bid cxttarftog Oft eUha tide AdvBattfcouJf.lbelttdiiic WKavdjcaa^ 

CDUttl^ . . to Om Uftk fit<{»c«7 fOKfaioc^ wbercby idviM». 

Accoffi&s » « ad>».uteo« —bcdbanii S geowhr, • e^»e^lor fer Owfef €f hm frtqwaqr 

MaanpoT^9djctUspcnplcrY,wha^^^ TlM> b whn pttyoM i mpct ywidi fttiCc dfcOi h 
n»a< efcxiiode ca» be movtd b.ckwmrdt «pd isnwrdi """'^^ V*™" . 'f!^ «^ 

tooU ibe »ld ottmioa. TCi plotfc otc^ A optrtcr b tpptoprfilc» wyt cd h p riMy 

tbojdvMttodxAthcwmOibgBqiWcwbcirtateO' » ooi|Hit ^o»dbf <f lit li^^ 

tbbvcattMw to ottadoft cm b« ucd to dttt Cbc htag cboA farnrf ^ Ite jaft tioto«at tfcctrode 

l y^j i ttu fr rf tlwlrffdg b Ibwt ii ^^T**^**^ i***^ - ■esrtm «l«*li4iiacii vMBifc 
rtbti««totbeeiMio»»|Ki»tltttnt>deid^itoa^^ M BMEFDeSCIUrnOMi^lHEDXAWmOS 

asjutf w)oywm. . . watt of Iba mol bmtiM tad Ifae iiiDdBica 

d«wrai4wfad«c«^««aa«itDb*ibcb«t 

afabowt of Aecnd<ttcoK »«i a>e two haer omdodoq ^SSaTi/L^Sw opbJ^lS 

♦wb t tfng frca tbabflbf^to gto com i f rtfd y t ^ ^ oa^ygiaii MUpbt m b« tMd nd Me* 
loepfocmbf ^fert*tiBi^clcctiode.lVicMlniM^ tBalcbB£mbeniSi^ksbedbf teellSfcdbl 
b |mt»aiuty sbditft dw to tbe ipBBCtty cooAm ifae «tvSMldc»«te iM IbclnaMiea Md At 
nsdd&fltoibebUbna5oa*wbczti^rttbettMlM rfiyMi intiTJM tbfat 

tUi^^><3b»sDodvbibakrtb^ "^^SiaESw^ 

loopfi>nbflbetKata»t cic^^ Fia 1 • fdkBrik; gMlly nbr|cd |Kn|wfi«^ 

tflli.iwu«*d«tn«leb«a^ >lcw «f ibe fa« »d of « b«bwi|« cq^^ 

poipeaei • cx)«r>>l>^ ^ b ^ ^ die d ecteo^llcil dcHo •ccorfbf to ifcft tnfvurfa a 

btttacstdectrode. m3apcfncc(ivft«bwer*fbte«&bo£Battor 

IbtcotfblcabfebadviBttgooudyfmaadcdby ib^ «ledmw^ dcvb« accxicfiBf to Ibe kvcail^ 

iMAtbt bad to » to pntaA tay i ui ii i f r t i n a <f tbc )s witbool tbc cadoMopennOKKfiaf ibci 
eDdoK»f«Ba>i«bblb£HgJlfRqoaqrin>ltt«t.riP^ Fia^olarthcrt^cdinntf oflbcd 

crddf.lbohmdMfaigdcevecribcbamatedce^ devb«*c«cnfiBCl»ttebv«alb%«BGOopa 

c.UcbabotttHcalc4.batitaicadio«<ywJattli fanog^dbf tadooeeriL 
ftoetoracfici&aldcctiod& FXL4a«toMti8cbcabdbtfan€ribec.„ 
Is ibecaie i/dK UfiBCOted cmbi ciUc» (be Mt^ 

dcctrodsbj»cfaBUrncloet^»^*^^ brty wteblc Mjb fltgoiacy | 



sS|btl]r»oadib»«Bdon»T«>^«>'«>*»dbc6e«i noS^Saadipo^cdbtvicMortMlMcri 
cwbcaac&cf^KfeicatkmtDtbaodi&llftdMt vaattcm coboAadll 
caa bave f t oj tet ioat tt tbe tosr cenen wtidk Ht FlCSwyaadla p*a»*iJw< vbwaiidao atb1<>tftfaa 
)ltcedMO«DdibeildcbSLX>t|xsdmgfiQ«Mde9m«r4S oTa ' " 



t^adk^imadaadabodaaipbif^aaideaSred&Kbfo^ na»ft>d— alkcfcCTbdhtfMiaf oa 
STamalefccttotelo Oecnn&labltcaabto^ dc^fwOMdcvbaaococAftoibabraidoa 

*^conartdcarfiybitb«a«oftbe€i«albii»ao BMtUim DESw^IW* OTl 




b idviatagcooair bfhieaccd V li« acaliU aecttpde 
locales it odbtaaeafroatbaaad of aatbbUL AceotdSay to FlOl % ai tu do k pB C O b aadii tra- 

Accotfef to » fartbcf advaatageott ctpb o Awfa t vcned fa oo avtattoarf n i i y by a fibta cytfcU lyii 
tbe aenlxat dectnde oompibci two pnU fkcttodcft 17» ivbfcbbi|pacaditfatHato1ht iider«flbrcari> 
cnadng b tbe £ivctk» of il« loop away Itm Iba . aoopt SX bi fa • ^ tbtf waibbg Afold cai Ml 
oflbcbibiai&M.rivlcnb]|^lbcfaftblcbo.ss ' 

tradcodoaoCcaacad^aSiaaafarlnMatbaabScddfaiAt fbr Aa nbl faMcdca of ^ 

b>op. At dkefioataad tear cfidi tbe Aedsfeelnb^ davbaT 

bav«fOTzadfed|ioctioot. Aceofdiag lo'lha b«cado«» ttb 

As«n»lttflbedlde4DEeooatti«ctiBa»tbeopcntor mxDCStdtvfcecoBpcbotcoublcibloVwIlbilfU 
caa lefiabTy gaUa dte CMk»ccpe by fbcag Ac iSda> 10 BctolQe ibbld M aad « baer coedactor Sd aiHJIy 
lattsbcctptokstloMootbetbnietodKabcicaond. bidttdlogetbcrwidi AefibctC|itfeil9]rstea0,tBddt 
AibbaaktbocBdompcbopcntcdbsadbaway dwetattotbaftof daaao w o p t dtbo tbMd Hb 
tbitAacatdotloepbMvedfonMfdifdttKctotba covoBd fa aot tiowa anaacrwttbaa lu i i i brt ii t i b a w 
cBdD«ap^iBadoBv« nd tbca ^Mjf nMal s;.iboimh dMcaKortboooartracteof BOS.} 
wbo^tbefinat biMcmdby thobttlfaf «albe(tS aodl^ baer coadaelo» *ll toacwfad 
* Aj oMTbcfffaberofat tba treatmcat dec4ode mi bcii tbe coobl obte tf iad |»<w«So tbe toutial 
aa8inld«ctiodearca|9tbpffat^tpsba|«daadpQil. deetrada vbkb fa geocnl oonpte a fecy cbmp- 
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5 ( 

bslncviAiEiylbrihsopcfitorvkdieGbrvop^ necotftnicllMci^FiaiiipaxtKnlai^ 

gjitem fX ' to tbe imetoBcat of « fdbtivdy laif^suca MBit 

lSeQppo«kedcctfo4(JbrAccsll^cle£tnMitUa ekarode U w!M ^ipro^rUtely extend 
fof&cd by A acstnl dectrode tLfixcd in dearicifiy i^di> 14 of lU iwa bnacfcd of Khc \&araido» 31; 
cooaodhie lo aUeU M lal wtkk ii carved 9 bcmf sSfbtly beat abool tbc coto c ^ sbJt Ai tbe 

^cmc^^^hmtUadoKopc^ah^hM^t^f^f*^ od»lheae«&atdcctiodcUbMpft>jectioef 23wfakk 
gdbr,doo|itc4 tosh(rrahmtbacrci»4^ mo xca«)y pUcal uociia iHeMi M fcr wAg 
torUiadi&lddS4aivc»«Sc<sibawakFI^ ocJrU dectiode* n aad fcr 
totktwopolacraUsblreqoeacyiEaefalOTlSwUc^ voltoifc Tha pclrf ifc ataf fennfag ^ acitnl d y> 
w BOl at caiib pokflt^ 10 twwc aaDBntteowy coBttiu rtt o n a n y m i a i ncc^ tfcc 

Atd)cftoUcDtf€flhaB>«t.ltb>ft«ffte€BdDmpe' ^^^^3 ? ^ *^^?S!f ? 

citaidiiBlbe«»iaerih(mfamV»OB0tto "'^^^^'^f^Xy^ 

ii»kaaotelb(csaB|ikfetaibe«fctbfa. Aa tU toAca of iba dotAto mw/ttl a pboe ^ opc xatog 
fltftfeeitcateUbaalBabtbfboay.^brte-am ^ a|^WitebaDdfc«eod(»cppe»^»oi Aowa«4c 
ieiMldccftrodeircaaabobe fitted to tbt bad*. It aa ^'V^' 



ca^ulactorirktbeai^^ ^ yeariB»«qgti6iden4 orwd^ 

AaaicnftQffbccmtracdottattorA&stotbola* wfc a wty lb»t tb< pybi dcg redg q taad k Iba 

^ic»ifalefc«rod«llaadlIett«tdeetfodeUaali^ 'T y'^JK'!: "^ ^i^T^ 
■***f*t^ •S5L^JLS?SS??; tbad«vfc*Vrtahoe«i«thit«ieiJ«aliia»vc4» 




tDdtruteatdectaedalt " » fidtbc cantat 

7Wto|ip^b>€8BMCtMolidckctiode11aiidtib« c^g.^^^^ 

tre.tB«t dedwrft U tto fba by Ibi fedaethre ^STsAowaT . , 

.cocpGaf ofaU^frcqFicBcy vohiiBbyB^ wbci«lry«alygbab6alpaff oTlbedKtrofar^da* 

inMlbM2l«b)iebq^voh>fsbiepiba)le witboat tttt cadbscope b Aoml b lla cabodi. 

viibbktap^Dactolbcbdacjvfoo^ B«at,tiwbwd«tede»blrti^bDcrcoadiicwH^ 

;^&<aMa>dUaia«4MoM4ybob>Udfrmc>ctb jmied fta> bl|b b«qacacy goMnlor U tbrDogk 



Ao>r«cbsr^«w«^^>^^^«^%>^'^ *taa|Bd*oo«ttbibopt}aadtf»aeolKaldkst*oden 
ii«e«llbebarfr«i{Kaoyc«xaKaidiboaft«««voida c(«McledittattclbMd.7b<conlBSk)opI2facbo* 
tedfccOcaiblbeBsaaadirvsatcaoflbepa^cBt A40 nfeaDycaiAKdv^coHKCttd vidfetkbacrcaaodoo* 
ca|Nd»f»cb»cctcdbpafdldlo6ao^ tocll^WtatlfccoAcrcadboalyiiadtadabiiilitioa 
27ofba8iibaacr*39aDdbcbbdc^«itor34.bcBa«i& waatmSag ibe ooadactsr ML Cbawnnily^ ^ sted 
ibac«ir^m£»fM0»lbdRrdRaitl8aedaaaBiAa b^U^wboiad^bibAraotecanfaf bopt^b 
W Ibaft Aa atwwatbs h te oKabttag dtorft cott»ected b caeericrfly ooadMcdiw aap irwrbiidra By 
fbmcdfte«^CaBd1taiw(i0AebdMioc»or4s aecve naacrvtt teincrcaodBGtacHirUfatttft 
MaqKHbafrtait o|W)igtcaidbwrbMtr>]»ytocawdteib»hwiblfaaaf 
AaaitsidtaftbaooaitneliMaeewdbstetWi»> ibe bM coadMMr U. Sae^ acrndbf t» iba i 



vaitio% tbe kakafBcaaamody Boar betwccaflDO ibcv tba tted bMd H bailbc mdib ladba aa Ibo wbo 

S< M aMi tbcreCm do act ttacfa tfao BKtal ihmt of kK)p»oaia«racibgteloop Obtbe«RCtfo«of«ro«f 

ead08eofe]3lTbai»bx9ercamst4cik»ec»nchMMa F.ibebMddoaaollbcmaaoklacktDfktbaoopoiw 

Mcowy br tiaac sepanlbo or c of bA ai e«ly tk>osieaovcdbylbatoo^Tbi»estnldcctxodc Um 

pccTO*aa« Iba wiJo»coyi b iUo|>i»tMg area. AoCmaf da fted tad scats oa lbalfaiiiabbfv»» 

Tb«nfcct»ibcdft»terofbaHBgOBtsideibedesbred «it»faca,aotb«lgcodttecBte«lcoatacti muau d> 
mna^awdlMbrototbeopeniariiRfiabtyavobled FKX < sboan m anbodfaacat wUdi b wktia^afly 
na}sho»sapartSc4HlyBdTMtBfeo«»ai^bodl>99 tfa aao a FKX g» wtadby bowcvg^ a U bic a t a d 

natf of tbe c fcU i» 4ar|fal dcvfcc tcoordbf lo ibo cotfirfaUc^aBatf toPIOSL3tad9b«Md.lhe«bt* 

bradoabwbidiboddabacrcoadaolocMiadte looplSii oaceafilafiiad to thebacrcoadactaB Ml 

'ahkSd t4 bava a bifincatbo M. |.da sane vqr. tt« wban ^acatialcoedoclor Ufa b a n d faw b iiinf b aa 

.bsda^ibtvtdimwaoveftbaAkldMbbiteRated. fcaOy aecvod to citearas M^ abctoBsBy ccaaceiad 
TbeMdaetbaeriadiabifercababadvaotasMii^y « wiibdaifakldR 

Obl^cdby iivaidadJdbtaeyobt3t bdfeaiadbgro b tbe caMbaat aeeofd&ag to F10& 7 sad tbe 

• frootpoftioeofcadoMopeXlitKlforacoaiblooBaB^ 

AsaRasftefdabUbKstbeibywabFiaXe tfoe attadbed Aeicte at dte frod ii ooaMcted « 

csttbaboottcaabeazaDaedbi^ibowBnaaMr oeatial dectrodB tl To Ab tadt «ha taa poitini b 
*bctwM*al«obacreoodaGiooMcBba«Bf atlbaO cfcctricaBy hiab t cd fcbiKctoflamryortooorlbe 

ttdUtbatatBcatdecHodabtobebeaiBfeoiSieb- gnat-Ctttd s oa nertfa e tnm aadosccpt P by aa bn<w 

tb«.acoa|idadoejpaibbgbair)r6a1te|iir^^ aa&tdybsartcdiaabtios fbg^C^'RieattBCtap 

2j|t^ ■ llcsaatdaftetWyaaalcieftta acauJ e ' ' 
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cffibodnestr two leads 14 p*o ootwardi £rom thecf jbKldns ^ caacmood a t ripd sleeve ia 
]Ii)divil&cutnJdiectn)deXl«wl^atlOancoaib^ wfikb uad trcatoot electrode ii a^Sapt^ » U »ov«d 
toibra»sBB'taUe,ksdiogtotiieittfcndcraMk>» bMJciftdfoniiRlitfTtloaudcttiotoqtebodydtfot^ 
scope 0.-lheaawitekcttodeUiicoiiAcclai vita 5 <ud coudal c«U» sttoi. 

|Brthef i n «hifd ri Mf l4 loibeM|h6fqi^ 4 Tlie cwobiutni Kcortfiaf la ana % vbocia 

tor]5iotibowBfaFX35L7andC MidoMtfilcltttiDdebfinl diracily lOS^aUddtag 

ItbaboiB»iK»tfti)tbtfaecaseoftfcecaBbo&D»tiof natt of ttid coulU cafalt MM 
nCS*74adilteihccait»gJ«>pttte»dsi»di^ 5.Tbcco«Wnirfcm>iyongaglodifa<wbotlid» 
to M bsabtbf xln| 35 momted K the froot oa tbt 10 scutiat electrode b conrtncted oa tMpttd f ^fd 
pcutnl electrode 11 tad cao be ttSxiOtd vp to lUt. ia rftrrt tfi^dy beat ^iAm tiii e f tdo w tfpt My «4 
tfaxiwty^tk Croat edge of t^eadoycopeahaftaasoclf ^w^f ^i f rrt nVy ffH^ tP.f#— ^ 

tbefrDBCedfeortbeiuoiatiDKCDs3SjemsataM|H r tv> #i.^ffl ^.jn ^f}ty^ ^^^ 1^^^ 
poet ibrtbeoottini loop U^ioOrtlbcfluteiialiii^ a nadMiM deewa janomiM SiU coadrf 
»fa^ icaoMd Octefiom. Tbctcron^ as sbowa Iba hf»- 15 gif^g^ 

btbgneglSniitfberoiaKSedaidKfreoC t> Tbe conttwdoa tccocAg to cUa C wbcida 

riefenbh^tbebsttbittf tfap3^3(baveaxlal«^ sOdfeabtbsdecvebUfiBcaledaadeilendtapmtf. 
ticiaMati 5T wftb a rcdactd eite»il diMae^^ wielj to ae«tfia efectjode. 
BkouB of wbjcb a i n > rh«nK»lf y »ec«e fixxaf tote 1 Ike cfimbbatba Kscofdbf to e^ X wUftk 
mctJtrt^lieafarid. » aid aeatrai decoeda h aa dooptcd nctd ifaect 



FK3L f Aowi la adfitnu] devke SX by BCAOi of 
vhfch acoBvcnifaBd bigb fr cqoeacy wrgfcal appnaia 
IS* widi aa eattbed ooM icmloBl cu be Bttde asebla 



iHiliUr beat wjtbb jdd eadofcope body asd cxtcaAag 
Iron ooa bnncb of ind b gui u tod laMli&l iT 

fivd)fip«poeesertbcbYeatfoa.lba«Sd!tk»aldaffea ^a^Sj-^^iA^A. 



^acoavoiii-slblgblmi^ froai oaa bn«b of baited io^^ 



6cbicatfoa.l1w«Sd!tk»aldafioa °V^e 

lbeS»Idatrnifaa«a3with|«iiM<oaa^ rT fTf f^T^ 7* ^tr?t«^,f?^ 
p«3lbrMfolBslaf totbaRaoaa«HqDc.cy4)rdto . ^JuS^^JjSlf^^^^ 

dSwB>e«a>ofa1oopam3tliwc>a<»aytetdia3o{g*'g^ 

Vkaeif-cftof Xd^e-tputwfadlrigrft^^ . *j jfg^^'^J?^'^ jS*?!^ 

35 {| iop&d 10 tba two oatpot tcnindi of ibe adfl- ~ «w iimiiTiaf 

tloed device 52, wbentbelndsHtfcaa be tppSed^lS ^^S'^ ^_ . • ^ ^ ^ . . 

lalbbwpytheU^freqMocy^^ieiiiaslS'acqdfat .T" ymMOoa •ceofdiiig to cMa it "^toeto 

•.ootp««febltod^idD2^p^ i ydy«atocoMttd.g «»dBei yita^^ 

tbeooaaecdoaoftedeelio-SBii^dn^aeeotdfaqr Mj^ny ^ jgaaptor U m towlitod C4aJuiA4tf 

i.iTi. t,.ii..tl« waredlairfdc 



lu iliL hiiftfca wared la Brfdcadotoopabodfr 

HiaJaiuitionti r^'S^'H ^fttfrff w*^-***^ ^-^ IX Ibc conbhelfaa aceoedfag to omp X 
leribedaadicprcealedMBbcfcraaBd^adoatB^ ^^ ^t Mi^n M ^^W^^ ^^^ fi^tad^ 
ScateecttbewfelbentoviAeatimbibeyvid ^^^^^^^ ^^^^^S^fl^^^^ 
the wi t ffn ef <bc ItTfntfgai. wm m uc l oea egaaeaaa aoai via Mni it rt oc^ tad a looy 

WbiSb ci^ed k:* b toio o eB ecdpgtiidtiiraiMtra o a dB a t o ei eadlbwaif 

LtatuBiUaftifewia«doxA^ 41 ^'^^^^^^^^^^^^^^ ^ rt-t^ ^ mAuA * 

body of luH tt rf T * ^ twrtntr thtrrr, end fcn r i c m o i B f * i^Taa coBWii i n oBaooocaiogiDtMM i» wauMaa 
ftcal dc^ka tttmpfc^g a lT i***TT r>Tttf e tw!ti <Hfa yitijecv toegafatfan iperidagbeB b fitted to aid Ireiliiicui efao* 
fagatooeeadfroaitldcadoscopebodyftadaBeiatral •'it • * ^ 

electrode amaged s^J^cent saod tiettoiaii dectiDdc; IS. Tbe co giKimH oa accordlag to caiss 1, oocspeil- 
fasaiitad-oMe axaaa hr coancctbg said trcalncBt » iog « blgb-freq^iocy geactator, asd wbcreia leld cable 
decQode to oec pokof a bIgMreiiaeacy geaentocv waoe aod eaid eooawtlag meeat aia laihctWy co*» 
iBdncaaelbreeaMcdBgMldacattilelecmdetolba. pled toeeaMgb^wyeacy g enentar,. 
od^polaofaVgb^reqae8eygeaenlH;sdd<ad». lllbovoiaMB^acooediBg toclalAlXivbaBk 
KopeMf ^vfogMuala^gpeejcc&weiKcadi^r t capecftor booaaedEdbooaoraaldcaUeawatoffid 
vmaponkMafAepo^pbeyofaddcadoecDpebody 55 mU coumdag mm Car fltenv o«t lawdki^Maqr 
at aiU OM ead aad brrfaf a froat edgc^ mU Kotnt * voltage 

electrode bnng loraird wfrhla at H cndomope body aad n.7becoaibbatio«acconlmg toclaloIX ivbewia 
»ced a Ate tfstaaca iawafdly fioai taid Croat «ld gcacxator coB^vbti a traasfecmer ariA m oa^ 
^4ge a ipaeo bciig (ansed bctweca aald iraatacat vbiSag bavSag aa bdactoc; a e i p a rlfcw beau p» 
ckctioda aBdwidaeatntdectrodawbUb adapted to « aeeted paiaHd to eald oatpat w S ndfa g aad feerfag la 
befilfcd^S^<Bp>«vldc^c«^^«oediKtaaee atdBatbgcbcdta^aaidbdaetensiSd drcalbciag 
between esdcfcctoodca. bnedtacblbat AeatteaaatiooiotoidckBHltlocBMdby 

X Tba ccMbfailToa of ddm X wbctai add haakted idd cable B>caBt> >dd coaoecdac leaa^ iRanactf 
caUc neanaBd add Bcaai fiorcDoaccdag aald Bcoaol dcctrode aad aeabal clKtiod e b in i dnut 
d«ctioda 10 aid oiber pole eoaapdK coaald cable <5 tXTbecaabbafloaaececdag tooblailXt 
mem wiik ^dtng acstki fDramg oac of taad ooa» bg Mat for poteadd boladoa coaatciri 
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ABSTRACT 



Electro-snrgica] device with an insulated cable wbidi 
can be passed through an endoscope, to which can be 
connected the pole of a high frequency generator, said 
pole bdng insulated from earth potential and on whose 
end facing the body cavity is provided a small-area 
treatment electrode projecting from the endoscope, said 
treatment electrode cooperating with a large-area neu- 
trai.electrode connected to the other pole of the high 
frequency generator which is insiilated from earth po* 
tential in such a way that due to the high current density 
in the area of the treatment electrode, a generation of 
heat takes |dace whidi is adequate for separating or 
coagulating tissue, wherein the large-area neutral elec- 
trode is arranged in the vicinity of the treatment elec- 
trode and is connected with the other pole of the high 
frequency generator by means of an insulated cable 
vrbkh can also be passed timmgh the endoscope. 

20 Claims^ 9 Drawing Hgnres 
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1 * 

the entire leakage cnnent fa led o£f » 4e pointo where 

ELECTRO- SURGICAL DEVICE • the operator bin <»iit«rt with the endosrope leading to. 

: bums to the operator's £m* or to the eye in contact Witt 
BACKGROUND OF THE INVENTION . - the metal escutcheons of the transparent optics. 

The invention rehues to an electri««rglcal devici- S; • Neutral decwde 5«>I*^ 
with an insidated caMe which can be passed through an. • not prevent the passage of ^eleakagecarrents to the 
^osc(»^ to which can be connected the pde of a operator. A. the neutral dectrodc actt as «oppoa» 
high frwSency generator, said pole being faiolated poletothecuttmgM«)agnlationel«rtro^ 
S3^tial«»doiwhose'^&cmg.theb*Jy • P«»J«t"|»«»»««^Sf*^!i5il"^^^ 
cavityfaprSvidedasmaltareitieatinentelec^ 10 f«>^J°,*^ V^^.J^^'^^^,^^ 
fcctSt torn the endoscMe. siid treatment elte^ loop and the leakage CBrrertflwm therefrom to^ 
WW, a SeSrea neutral electrode con- with its vohage are earti»ed. Sace, m yy case, the 
^^to^Xpolerf^Wghfreqnencygenerator operator hugely carries tite earth potenta^tite^^ 
Shifted from earth iwtenSl in such a way ofthe leakage current to tf« operator cannot be avoided 
flat doe to the high current density m die area of the 15 by the measures m question, 
treatment electrode, a generaiion of heat takes place BRIEF SUMMARY OF THE INVENTION 

whidi b sdeouate for separating or coagulating tissue. ...... -j 

^^to^Scal de^^ftiUs type permit dedro- Tie problem of Ae ^i^^^ 
surgical operSons of the fflled bladder (dectnvresec- an ekctro^guad device of the type mdi«ted h«an. 
wT«. rfbbdder tumors and the prostate glands) 20 before «trre nndesired bums to the uredva and the 
»^,A,.r««««.i.>rticnlaHviese&to«copetandcyslo- <^»erator are cffectivdy avoided. 
n»igen«)OKO|)c>,y«w<w«v ~— -r— According to the invention, ihb problem is sdved m 

*^lndi degree of devdopment in die endoscope that the largt^ neutral dectrofe b OTMged in tte 
rJ^kJSted^oocrationsinthebUidderandon^e vicinity of the treatment etectiode md is connected 
^^u^iSS^iia-dbymeans'^25 

have become the most commonly used means of an hisnlated caMe »«dt can abo be passed 
^^Sr?,SLd^^^^^^^ through dtt endoscope. In thb way. poteatblcompen- 

'^TK^ofthistype.highfrecpency.her. ^ ^^^^t^f'^L::^^ 
nating current b fed via «i earthed neutral dectiode on ""'t^ 

^oLhandandvia.sparkingballorcuttingloopwdl 30 stmcted «J»««i«« toop f^^^*!^^^ 
msulatedrdativetotheoutershaftoftheendoscopeon ^J^Vf^^^^^^^^S^J^T^^^ 
the other to die operating area for coagulation purposes flow lo fte endoscope shaft ether faim die 1^ fee- 
£^^e^trf*S^to^I>«etotl^r^elys^ 

dteS aw^ Sially to die patiatT* 35 tance.led«ge currents oriyltowta^ 
b^wnSS^entdcnsityoccuismdieareaof these do not have any extenal effects. 
tiK^h»r>«^wsultsinheaigene«rtionhithe However, due to die smaP-are* coostruch on of flie 
^^^i^S^i^^^SSa^S^L^ tteatmentdectrode,. high current densi^bcbtamed 
^S^-^w^S^-tly* there. wUdibadecpiate for t^jesq^ 

^^^^desireSrSTor eb^^ * htion^whereas «««nd *>«*^^«»«?ff^^ 

^^^icssary power values of the high frequency cur. hmnediate vicm^r l«au^ 

MoneiLlateddierefromaiesosmaUthatcapscitances and neutnl dectrode form a «tnietural unit, whidh 
S^o^SSe^rSst between these TOtal parts. whibt taking up only a smaU amount of space, can be 
in1^^^ASK^«<=5«^- rimplyp.«cdth««gh^endoscopetogetherwithd« 
tor^wBch part oftheapitoddapacity flows away as SO optnal and washmg pwtion^^^ • 

SS^^Umtodieie^widithem^ /^^^"^^f^'S^^^^ 

«d^,pe shaft A further, still larger portiw of die form so diat die <vef«tor'» field of valoo » unmter. 

aonlied capaoty flows from die cutting loop via die n^ted. 

^SSL^tfdirecdy to die metal parts of d»endo. Accordmg to a fiiidi« euAodii^ Uie c«tte eOB- 

^3KSiSd.rwashhigwSowand&om5S dnctorofd^coa^cableatthefr^itpr^ecttabo^ 

Sto^^^ tissue. Thii. uncontrollable d«> fl« shidd and at to VO^V^ 

tttadw^^fatitenrednaltbsueengagingwidid^ *«=««^»«*««?y»«*S^ 
SdoaSSeMd die unequal dbtrtbutioTrflubricants 

^KLSS^pSodd* endoscope shaft can d«tf d« treatm«t etocttojte c«i he moved bic^^ 

:Se^&n^ti«wheXl&cnn«« « '^,'^.^'^JS,S^^^S^^^^^ 
passes to d«uredira and dm results h. bums. 

T^esedMRcultiesWouldnotbediminatedbycoatmg same tane fata* fteypott and <yet«ting member Wr 
die endoscope shaft with tobes of high-grade insulating diefreatment decttode. . 
«rf^iK«WthesaBhtestdanM«e to die shaft The rdativdy large Beatml electrode is advanta: 

SSe^^tS^nTdLsities occur dur. « geouslydirecdyfi^ 

Ke^^rfSe 1^ current would, in feet. way die neutral etectrode can ^"^j^^^^^^^ 
i^^a«*ngerofbi^duetod«damage.How. hmnovably m an inexpensive ami nncomphcated man- 
ever, if die endoscope shaft msuladon remams miact, ner. 
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Advantageously, the neutral electrode is constructed tioncd that the Ulmnination, vision and washing opera- 

as an elongated metal sheet slightly curved about the tions are not impaired by the endoscope, 

endoscope shaft and extending on either side over the Advantageously, the leads art inductivdy connected 

coaxial cable. . to the high freqtaency generator, wherdiy advanta- 

According to a further advantegeous embodiment, 5 geously, a capacitor for ffltering out low frequency 

the endoscope has a plastic extension extending over a voltage portions is preferably provided in one lead, 

small portion only of its periphery, whereby the treat* This, in advantageous manner avoids faradic effects m 

meat electrode can be moved backwards aiul forwards ^ muscular system of the patienL 

beiieath the said extension. This plastic extensioa has A capacitor is appropriately connected In parallel to 

the advantage, that the washing liquid can be sats&cto- 1^ output winding of the transmitter yfbk± with the 

rily guided and tissue which is not to be treated can be inductor of the latter forms an oscillating cucuit which 

kept away from the treatment electrode. According to ^ ^^"^ ^uch a way that the attenuation in the osdl* 

the invention, this extension can be used so that the circuit formed by the leads, treatment dectiode 

large-area neutral electrode is fixed in insulated manner ^ neutral dectrode is minimal, 

relative to the endoscope on the inside of the extension. mipp npqrRTPXtnM nu xwc im> a tinvr^e 

Theneutralelectrodem thenprcferablyconnected with BRIEF DESCRIPTION OF THE DRAWINGS 

the high frequency generator by an insulated cable Other and further objects of the present invention 

secured in the endoscope. In tlm case, only the other ^ ^ apparent from the followmg descnption and 

conductor with its insulation and treatment electrode is claims and are illustrated in the accompanying drawings 
axially movable. 20 whk:h, by way of fllustration show preferred embodi- 

Accordmg to a particularly preferred emlxjdiment, present invention and the principles 

the coaxial cable has a bifurcation just before the body- thereof and what are now considered to be the best 

side end of the endoscope and the two inner conductors "odes contemplated for ^plying these princiiJes. 

eminating ftom the bifurcation are mterconnected by a embodiments of the Inventiott embodymg the 

loop fbrnaing the treatment electrode. Tliis construction ^ °' equivalent prindi^ may be used and stmc- 

is particularly stable due to the symmetry conditions ^ chaise may be made if desired by those skifled m 

resulting from the bifurcation, whereby at the sune time wtthout departmg from the inveDtioa and the 

the operator stiU has good visibility through the cutting scopc« appended daims. 
loop forming the treatment electrode. ^ to Uic di^y^p show: 

If the treatment electrode is used for coagulation ,«0.1a schematoc, greatly enbrged perspective 

purposes, a coagulation sparkmg baU is fitted to the - fr ««^^scope ^la^ped witii 

treatment decirode. ™ dcctro -wgic al devioe aocoidmg to the mvention. 

The coaxial cable is advantageously surrounded by ^ of a further embodiment of 
an insulating lead so as to prevent any connection of tii „ ^^««to>^^ 

endoscopeLtalwithtiieS^freq^icyvoltage.Pr^ . , 

erably, the insulating sleeve of the bifuicatSi coaxial d^*ii^^^!S??S^^ 
cable is also bifurcated, but it extends only to just in 

front of the neutral electrode. ^^5^1^?^^-^^. 

In the case of the Kfurcated coaxial cable, the neutral ^ V 

electrode is preferably ai elongated met^^?^ ^ f^l^'ST?"^ 

sKfihtiyarouidtheendoscopes&dexte^from ^^f!^^.^^^ ^ 

one branch of the bifurcati^ to the other. Th/S vaSJ^^^b^Sf^^'^'*^**^^*^ 

can have projections at the four comers which a« ^r^^^V^^l^' . 

pl^^edaroind the shields. Depending on AeT^^ <^Sw^ f"^^ 

placing aroumi and also dam^i^ . 

2«^«mald^ deSSf^/t^S^SL^ 

The current density m the area of the operating zone DETAILED DESCRIFTION OF THE 

is advantageously mflnenoed if the neotral electrode 50 PREFERRED EMBODIMENTS 

terminates at a distance from the end of the sfaidd. A^»t;«« xnr> « ^ .... 

eitemlmg m the direction of the kxv aw«y from the scope 13 m suS7 wav that^^i«7^^T! 

t«desdonote«emIqnite«ftrfto«thed«Ws«the for tif of i?dSlSS^5!S 

loop. At the front aadicar ends the sheets prefenbly ™ 

'"^r.'^rSe-likeconstr*^ •nJSS^c^'^S^e'^ 
<«. reUably g«de the endoscope by placing thT^ <o »>,^^^^l^^^S^;f^ 

bke sheet projectwns on the tes»e to then be removed. h«ited together with the fibre opti^^ 17 S 

A^ Btoo^vn. the endoscope bopenited la such, way theiw^shrflof theemlos^llKidid 

that the cutt«g loops moved forwards relative to the cove«dm«otdiowBBm^^MiMdSifet,e 

ewtoscope, made five and then slowly retracted, 2i.dK>wn i. the case ofttTM^i^ 

wbeteby the tissue is removed 1^ the heating on the «S and 3w « "« «»n»™ciions or FIGS. 2 

"'^^i^fc ... ^ . At the front, mner conductor M projects somewhat 

As stated herembefore. the treatment electrode and from the coaiial cable 19 and passes ito^^Sert 

neutral electrode are appropriately so shaped and posi- electrode U which in genera/^^SffoS^! 
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^^.ewhatabouttheenjoscopc^ja^n^^ ^^X^S^^'^S^^^ 
gular, elongated fonn shown m HG. 1 Inner c^ucj and for sttpplyinff Ac same with 

for 16 and shield 14 are cann«:t^ as shown m ^04 ^^^S^Sd dec 
tothetwopolesofaWghfrequcncygeneratorlSwhich ^J^^^J^^J^^^ reinforces the 

arc not at earth potcntoL . ft^rfK.*«^«c«vni. Wfarcation 20, so that flie guidance of the treatment 
Atthefhmtendofthemetelsh^ofthe«^^^ SSeU by the operator is aided. As is known, the 
13 is fixed a plastic exteimon 18. .^h Kroond^^ iS^^«oait of ^electro-sargicd the 
extends in the manner shown m FTO. \^^^J^ directk» ofthedooblc arrow/takes place hy operating 
impair insertion, for example mto the nnrtto. AS tnc ^j^^j^j^g handle on endoscope 13, not 
ptotic extension 18 b an insufe^g body, the lar^^ " diwSifr 

neutral dcctrodc 11' can also be fitted to the inside. It » ^ ^^^^ advantageous embodnnent is shown in 
then appropriately connected with the associated p<dc ^ dcctrode is broken up into 

of the high frequency generator via a separate msumcd ^ dectrodes lU tlk which m the repre- 

conductor 14' m the endoscope, inside of via the shield ^ ^^,.^ \Lm«>#»r soldered or welded to the shields 14 
14. . . in ff F^h a way that the partial electrodes extend in the 

As a result of the construction accordmg to the m- diiectton as cutting loop 12. Rounded portions 24 

vcntion, a high frequency fieW is only formed between ^ provided at both ends. The partial electrodes 11a 
shield 14 and inner conductor 16, as wdl as betweai ^ ap|^ to the shields 14 m this way thus addition* 
neutral clcctoode 11 and treatment dectrode 12, as is siide4ike sapp<aU by means of which the 

shown schematically in FIG. 4 by capacitors C^andC. eic^^tro-snjgical device can be placed on the tissue to be 
Due to the current conduction through the tissue fluid removed. This not oidy ensures a reliable guidance of 
and tissue itself, a true resstcff R is also concetvahle the device but also ensures tiiat the tissue is removed to 
{>arallel to die c^mcitor between neutral electiode 11 ^ predetermined depth. The electrical advantages 
and treatment electrode 12. 30 Hnriting current conduction to the operating area are 

The sup^y to connect neutral dcctrode U and the compl^dy mamtained. 
treatment dectiode. 12 takes place by the inductive p|Q 5 ^ frirther Advantageous embodiment, 

coupling of a hi^ frequency vohagc by means of a wherdjy only the front part of the dectro^gical de- 
transformer 25, whose input voltage is regulattde by a undiont the endoscope is shown. In this embodi- 

variablet^ 30. Due to the inductive coupfing, die out- 35 ment, two insulated cables widi bmer conductors 14, 16 
put lines 14 and 16 are galvanically isolated from earth ^ passed from high frequency gener a tor 15 through 
potential the endosa^ At the frwit end are successivdy ar- 

A capadtor 26 connected m lead 16 is used for filter- ^ed the cutting loop 12 and the neutral dectrode 11 
mg out the low frequency current and therrfote avoids consfructed as a sted band. The cutting loop 12 is cileo- 
faradic effects m the muscular system of the patient A 40 tricaOy conductivdy connected with the mner ^ndno* 
c^)adtor 28 connected mparand to die output ^j^radmg tor 16, but at the other end is only fixed to the insdatiott 
27 of transformer 25 and behuid capacitor 26 forms with surrounding the conducted 14. Goiiversdy» the.Sted 
the output winding an oscillating circuit tuned in sudi a tiand 11, vdiose shape is similar to die cuttmg loop 12, is 
way tiiat the attenuation m d» oscillating circuit connected m dectricafly conductive and mechamcaSbr 
fonned from Cl, C and R as wdl as the inductors of 45 secure manner with the inner omdnctcv K whilst tte 
linwl4,16isminimaL opposite end fcmcchanicafly secured to the msmlatooii of 

As a result of the construction accordmg'to the m- the mner conductor 16. Since^ accordmg to the mven- 
vcntion, die leakage currents only flow between fines tion, tiie sled band 11 has the sam^ radras as ^ wire 
14, 16 and therefore do not leadi die meCd shaft of loop, onietracting die loop 12 in the direction of arrow 
cwJoscopc 13. Thus, larger current densities sudi as are so F, die band docs not form an obstacle to the tttsuepor- 
necessary for tissue sq)aration ot coagulation ody ti(»s removed by the loop. The nentrd electrode 11 m 
occur outside the endoscope in die operating area. die form of the sted band rests on die tissue in l»ge- 

Thereforc, die danger of heating outskic the desired area form, so diat good dectrical contact is ensured, 
area, as wdlasburwto theopewtorisfdiaMy avoided. Fia 6 shows an embodiment whfch Is substentia^ 
FIG 2 shows a particohiiy advantageous embodi- 5$ die same as FIG- 5, wherd>y however, a bjfarcated 
ment of die dectro^wgkal dcvfce accordmg to die mairiitl ntWe, shnilar to FIGS. 2 and 3 » used. The wirg 
invention in wWdLbodi die famer conductor 16 and die k)op 12 is once again faed to die mner conductors 16, 
sfaidd 14 have a bifurcation » I. die same the whilst die nentrd conductor 11m band fcOT is me^a^ 
insulating decvc drawn over die slneaa 14 is biftacated fcdly secured to crtensians 14 dectncally connected 
The production ofsodiaMRircation fa advantageoqdyw widi die dndd 14. ^^^o i a a. 

obtained bv a welded joint at pomt 31 indicated by a In die embodnnent accordmg to FIGS. 7 and 8, the 
^medtiyaweiaeajom»»pwi« ftontportic»ofcndoscopel3itsdf or a coaxial conneo^ 

As a lesdt of die biftarcatioa shown m FIG. 2, a ti<m attadied dierdo at die front is constructed as die 
. cnttine looo U can be arranged in the shown manner neutral dcctrode 11. To tins end, die front portion is 
* two mner comtoctois 16 emmating at die 65 dectricdly msulated reUtive to die rear portion or die 

^dHdietreatmentdectrbdeistobeWforcaigda. front^tted connectton from endo^oj^ by an 

U^^a^coagdationsparld^^ SSS^ 
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11 in one of the above-described manners. In the present 3. The combination according to '^Jotm 2, wherdn 

embodiment, two leads 16 pass outwards &om the cy- said sbklffing means is constructed as a rigid sleeve la 

lindrical neutral electrode 11, which at 20 are combined which said treatment electrode is adapted to be moved 

to form a single cable, leadmg to the rear end of cndo- back and fi»th relative to said endosoope body through 

scope 13. The neutral electrode U is ooonected via a S said coaxial cable mf? m 

furtto insulated cable W to the 4. The c(»nbinati(m according to claim 2, wherem 

torl5i»tdiownmFIGS.7and«. said neutral dcctrode k fixed direcdy to said shielding 

ItisalsoBnportantmthecaseoftheembodmientsof means of said coaxial cable means 

FIGS. 7 and 8 that the cutting loop extends radially up 5. The combination according tJ claim 4, wherein the 

to ^ «sulatmg ring 35 mounted at the front on the 10 „cutral electrode is constni^ as an do^d metal 

neutral dectrode 11 and be retracted up to this. In sheet sKghtty bent within said cndos^ebody and 

thisway.Aefrontedgeoftheendoscope^ extendinfow said c3 ^le^^^ 

the front edge of the msu^tmg rmg 35 serves as a snp- ^. ^he combination according to daim 2, comprising 

port for the cuttmg loop U so diat the materud is rdi- ^ y,^^ smZdIig said cS^U 

ably removed therefrom. Therefore, as shown the insn- 15 mgans. womom cawe 

lating ring 35 must be rounded at the front 7 ^^u:^»»s^^ » j» . ^ * ^ - 

Preferably, the insuUting rings 35, 36 have axial at- i^t^?^,*^ "^fT ^ "^^^ 

uchmen^ 37 with a r«luced external diameter, by Se.7J^I Se^"^^^ 

L^tSestt^r'"^"^' ^ ^.^hecomSnlSS^ 

FIG. 9 shows an additional device 32, by means of ^ «^«>»^ted metal sheet 

which a conventional high frequency surgical apparatus widan said oidoscope body and extendmg 

15' with an earthed ou^ut terminal can be made usable bifnrcated msulatmg sleeve to 

for the purposes ofthe invention. The additional device l^rlf'^" . 

32 connected to the Mgb frequency apparatus 15' has at 25 The ojmbmation accordmg to daun 8, wherein 
the inlet a transforaier 33 with paralld^xmnected ca- ?rf Projections at its four comers, two each 

padtor 34 for tuning to the resonant frequency of the of ^lucii are placed around the respective brandies of 
on^t drcmt of the high frequency jq^aratus IT. The »id Wfecatcd sleeve. 

ott^t wimfiflg of transformer 33 b preferably regolat- . combmation accordmg to daim 2» wherein 

aUe^neansof aIoop aim38insuchaway thatthe 30 ^ >>f°^ dectrode terminates at a distance from said 
inductive output transformer 25 can recdvevdtages of shidding means. 

varying sizes. The combination according to daim 1, wherein 

Via a capadtbr 2^ the output winding of transformer neutral electrode is secured to and insulated from 

25 is applied to the two output terminals of the addi- en<loscope body on the inside of said insulating 

tional device 32, where the leads H 16 can be ap^ied. 35 Projection, 

In this way the high frequency apparatus 15* acquires '.^ oanbination according to claim 1» wherein 
an output with fluctuating potential^ as is necessary for said means for connecting said neutral dectrode to said 
the connection of the dectro-surgicd device according high-frequency generator is an insulated conductor 
to the invention. secured in said endoscope body. 

The invention is not limited to the embodiments de- 40 combtnatiott accenting to claim 2, wherein 

scribed and represented herembefore and various mods* said coaxial cable means has a bifurcation at that end of 
flcatiotts can be made thereto without passmg beyond endoscope body adjacent said projection, two inner 

the scope of the invention. conductors eminating from said bifurcation, and a loop 

What is claimed is: interconnectmg said two ixmer condnctofs and fonnmg 

1. In combination: an endoscope having an endoscope 45 sau! treatment dectrode. 

body of substantially tubular shape, and an electro:Sur- 1^- combinaticm according to daim 1, wherein a 
gicai de^ce comprising a treatment dectrode project- coagulation ^arldng ball is fitted to said treatment dec- 
ing at one end from said endoscope body and a neutral trode. * 

electrode arranged adjacent said treatment dectrode, 15. The combination according to claim 1, compris- 
insukUed cable means for connectmg said treatment 50 ing a high-frequency generator, and wherein said cable 
dectrode to one pole of a high-frequency generator, . means and said connecting means are. inductivdy cou- 
and means for connecting said neutral dectrode to the to said high-frequency generator, 

other pole <d a high-frequency generator, said endo* 1& Tlie combmation accordmg to daim 15, wherein 
scope body having an-insulating projection extending & capadtor is connected in one of said cable means and 
over a portion of ^ per^hery ^said endoscope body 55 said connecting means for filtering out low-frequency 
at said one end and having a front edge^ said neotrd voltage. 

electrode bemg located within said endoscope body and 17. The oomlmiation according to dum 15, wherein 
spaced a distinct distance inwardly from said front said generator comprises a transformer with an output 
edge, a q>ace being formed between said treatment winding havmg an inductor, a capadtor bdng con- 
electrode and said neutral dectrode which is adapted to <iO nectedparalld to said output, windmg and formif^ an 
be filled with liquid to provide electrical conductance oscillating drcuit with said inductor, said circuit being 
between said electrodes. tuned such tiiat die attenuation la said circuit formed by 

2. The combination of daim 1, wherein said insulated said cable means, said connecting gw«^n^, treatment 
cable means and said means for connecting said neutral dectrode and neutrd dectrode is tntniift a t 
electrode to »id other pole comprise coaxial cable « The combination according to daim IS, compris- 
roeans with shidding means formmg one of said con- mg means for potential isolation gftfWMrtfd between 
necting means and bdng insulated relative to said endo- said high-frequency generator and said cable means and 
scope body. said coxmecting means respectivdy. 
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txansfonner and said oii4>iit ciicintbeuig tuned in ieso> 
19. The combinadon according to claim 18^ wberdn nn«r^ 

• •••• ^ ■ 2flL tx* ffftBfiKtwftfiflii ftcottdms to 19b oookmis* 

sarfpotenbaloolabonmcaMcompmesattansfonner.. ^^^s^lt^^t^^^ZntcM n 

capacitor connected paialld to said transformer, said ^ fonncr, said cable mtm and sud o onn fff tmg means 

being connected to said mdnctive transformer, 
biglhfreqttency generator having an ootput drcuit, said • • • • • 
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cntia. IfctaAQ^fMhro*. UAd tm TtB fMl 
uno»(aiutkhft EnttodungMrnhdnan^ttt 
Im G«ud4 de« dp«r»tettJ« slnd cfc« 
FolOt fBId e) Aodi M »od«rM et«l» 
ton, x.e. tx4 MifciuR9 d«r Am* dM 
Op«rattiif> oMt d*» o^trdvtan Amtttrt* 
Ml d«« Op«ral>on«t»dMw aM pQlllBl* 
fdtnOo* CattadimpMlMlgk 

Al»«r Mdi dtf Kmitfv Um S Hww ww H«*dii» «t criMlcNM 
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t, dintfi dM i^mcMuft Md«r 



9»Kdkii wvfdMimrfl^ IMW — wli to 

GtaM «Mt dMi Mvltttmlm am End* 
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bmmno am dm Utibm «d«nOT 
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Uber ein Instrument zur leckstromfreien transurethralen 
Resektion 

VonE-ELSASSERundEROOS 

K«nkenha«s «Jer Barmhenlgeo BrOder. Urolo9«8*e Abtellunfl. Mdn«*«n. Chefinte: P^.-Ooz. E ElsSsser / Or. w. Schneider 



Nach transurethralen elektrochirurgi- 
schen Operationcn — meist Rescktlonen 
an Prostata Oder Hamblase — tretcn In 
nicht zu unterschatzender Kaufigkeit 
Hamrohrenstrikturen auf, die mit gro&- 
ter Wahrscheinllchkeit als die Folge von 
Stromverletzungen der Hamrdhre ange- 
sehen werden mOsscn (EiSASSES, 
BOOS, SCHMIEDT), 
Bei aitlen chirurgischen €rngnffen mit 
hochfrequentem WechseJstrom wird der 
Organlsmus dcs Kranken Tea eincs 
Stromkreises: Der vom Generator gelle- 



ferte Hochfrequenzstrom trttt an der 
punktfdrmigen Schneldeeleklrode in 
den Organlsmus eIn und llleBl auf Im 
einzelnen unbekannten Wegen ru der 
groBflSchigen, Inaktiven, innert^alb des 
HF-Generatom geerdeten Neutralelek- 
trode und damft sum Erdpotential 
(BOd 1). 

Unmittelt>ar untcr der punklfSrmlgen 
Aktfvelektrode trifft der mit hoher Dichte 
eintretende Strom auf den hohen elek- 
trischen Widcrstand des Gewebes. Nach 
dem JOULtschen Gesetz: Warme «= 



Stromstarke^ X WIderstand X Zeit ent- 
wickein sich im Gewet>e unter der 
Aktivelektrode so hohe Temperaturen. 
daS es durdi Verdampfung von Ge^ 
websflussigkeit zur Sprengung der Qe» 
webestruktur und damH zur beabskiv 
tigten Gewebsdurchtrenrumg kommt Da 
sich der Strom in der Regei sofort Im 
Gewebe ausbreitet, nimmt er sehr rasch 
an Dichte ab und wird daher auf sei^ 
nem weiteren Weg durch den Organis- 
mus zur Neutraletektrode erscheinuhgs- 
frei vertragen. . . 



CARDIOLIIME' 

eta-system 

I 



r 





Cardtoline stettt vor: ein fiir 
Herz-und Kreislaufdiagnostik 
sowte intenshfuberwadhung 
voUstSndiges Programm 
- in Modut-Bausteihen: 
das eta-system. 
.<Sia wissen schon: perfekte 
TechnUc, niedriger Prels) 

1-Kanal EKG 
•Batteries oder «Aklcu> (AbbJ 



3^anal EKG und Physlo- 
polygraphen -ainlc», «PulU, 
-Doppelpult* (Abb4« «Schrank» 
imd ^Hoch$chrahk». 
1^ Kanal Sichtgerite mH 
und ohne Netzteil fur EKG 
u. a. Biosignale, zum ArtschluB 
an EKG und Oberwadiungs- 
eintteHen. 

1-Kanal Cardloscop (Abb^ 
fur ane EKG-Ableitungen 
mit Ein- und Ausgangen 
fOr l^eB- u. Registriergerate. 



jetzt noch 
— attraktiver fur 
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Regionalvertretungen in 
alien Bundesgebieten 



O-e000Munchcn«0 



ANSCmiSS f€R NBI 




in. 



BIM 1: Stromkrvls btl Elefctrochlnirgic mil b«f- 
. k&mfnllch«r o**rdcl*r Neutr»lelektrod«. D«r 
HocMr»qi»«faslrofii flltU d«b«l burner von d«f 
Akilvelcktrod* aot dm Wcfl dcs 9«rlng«tMi 
WWwslMidM wr Eid«» 



Entsprechendden elektrophysikaliscKen 
Gesetzen schlftgt der Strom , stets den 
Weg des geringsten Wtderstandes sum 
Potentialausgleich eia . In der Regel 
wlrd Ihm dieser Weg in Form der Neo- 
traletektrode angebolen (Bad 1). 

Kommt der Patient aber mtt anderen 
gcerdeten Metallteilen — ctwa des Ope- 
rationstisdies — In BerOhrung. so kann 
der Strom auch dort zur Erde abfileBen, 
und dies itm so eher, wenn derarttge 
BerOhrungspunkte dem Operatlonsge- 
biet sehr nalie gelegen sind Oder wenn 
die Neutralelelctrode durch unsadige- 
m&Be Fixienmg dem StromObergeng 
einen hdheren Widerstand entgegen- 
setzt Sind derartige KontaMstelien 
mit geerdeten Leitem nur kleinnachig, 
so wird hier die Stromdichte emeut 
sehr ttoch und es kann zu Verbrennun* 
gen kommen (BOd 1). 



Biid a: i 

k6mmt)dMrTUII dunH LtdcstrenM: Ati0«r i 



voa 4«r SdwMldMdiSlns* Mil dto ki dM 1 
wMstr Mw»>Wfl<ndtn Tttte dM B e>efcto « kopa> 




Diese prinzipielte Gefahr von unt>eab- 
slchtigten Stromverletzungen des Ge- 
webes abseits vom Operationsgebiet ist 
speziell bei urotogischen Eingriffen aus 
dreierlei Grunden t>esonders tK>ch: 

1. Fur die Schnitte und Koagulationen 
unter Wasser werden besonders hohe 
Stromapplikationen bendtigt 

2. Die ubiichen Resektoskope, die aus 
stromluhrenden (Schneideschtinge) und 
nichtstromfuttrenden Metallteilen zu* 
sammengesetzt sind, steHen Kondensa- 
toren dar, die einen kapazitiven Ot»er- 
gang des Hochfrequenzstromesi auch 
aul die von den stromluhrenden Qe- 
menten isolierten Metaltteile zulassen. 

ELSXSSBR. BOOS und ^MfEOT 
v^iesen 1974 darauf bin, daB ctwa 20*/t 
der auf die Schneidschlinge appUzierten 
Hochfrequenzleistung kapazithr als so> 
genannter •i.ecfcsrrom* an den Resek* 
toskopschaft vertorengehen. 



dSenlache etne tnaktive Elektrode dar- 
steltt Wenn skch der Stromubertntt je- 
doch aus irgendwelchen Grunden (vor- 
bestehende Hamrdhrenstriktur. LGcke. 
tm isolierenden Gleitmittetrilm) bevor- 
zugt — Oder gar ausschlieBrich — an 
einer kleinen, circumskripten Schaft- 
stelle ereignet vvird die an dteser Stelle 
zu hohe Stromdichte zu elektrothermi* 
sober Schadigung des Gewet)es fuhrea. 
Auffgrund der t>esonderen anatomischen 
Geget>enheiten beim Marm - die met- 
sten urok)gischen Patienten sind Ja 
Manner — mu8 auBerdem die Sumnoe 
alter an die Hamrohre at>gegebenen 
Leckstrome» bevor sie sich im kletnen 
Becken ausbreiten konnen, die Penis* 
* vAirzel passleren, so daB die HamrShre 
im Bereich dieses Engpasses .-zwangs* 
l§ufig mner besonders hohen . jStrom* 
belastung ausgesetzt sein muB, die ure- 
ter Umstdnden indivklueN nicht mehr 
Urf^left mrtrdl 



NEBTOOtUSS SCHUNGE-SKI.-L-::_ 
Vi^$SBt*SCHAFr I . .] 

mSOBi Ml GESAMr-lRXSmOML \ 
KAMZnXT SOUNGE-SCHAFI - 
ABRCSSMBt VKXSamr - — 

RESBClOSNpPSCNAFf- 

SOteOESCHUNGE — 



1. 



BHtf ss su oiiiaiie*v#i t t H w e 




Neuere und weitergehende Unl^* 
suchungen am Phantom (Roo^ haben 
ergeben, daB zusatzlich durch Neben* 
schluB ut>er das SpQIwasser — ^ Strom 
von der Schneidschlinge auf die von 
Spulwasser umf luteten Resektoskopteile 
(Schaft und Optik) Cbergehen kamu Der 
Resektoskopschaft wird also sowohl ka- 
pazitiv wie uber das Spulwasser erheb- 
lich aufgeladen (Bilder 2, 3 und 4). 
3. Die Summe der l.eckstrome flieBt 
uber das dem Schaft aniiegende Ham- 
rohrengewebe zur Neutralelektrode. was 
in der Regel unbemerkt und ohne nadi* 
teilige Folgen geschleht well der Re- 
sektoskopschaft mit seiner groBen 



Urn die Hamrdhre vor dieser hohcn 
Strombelasbing mit mdglicher eleMro- 
thermischer Schadigung zu schutzen. 
wurden ki letzter Zeit Resektoskope.ge- 
t>aut, deren Schaft entweder ganz aus 
niohtlettendem Material (Tefton*) be- 
steht Oder durch einen Obeizug mit 
einem TeflonscMauch isolieft wird. 
Aber auch sotehe Resektoskope sind In 
ihrer Anvirendung nicht risikok>s: Der 
nichtleitende Schaft verhindert zwar 
den Obertritt der Leckstronoe vom Re- 
sektoskopschaft auf die Hamrohre, 
nicht aber die kapazttive Aufladung der 
im Inneren des Sdiaftes ^legenen Me- 
tallteile. Da der Potentialausgleidi uber 
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Hamrohre und Neutraleleklrode dureh 
die Isolierung vertilndert wlrd. socht 
sich <Jer Leckslrom eincn anderen Weg 
zur Erde. Dicser Weg fuhrt zwangslau- 
fig uber den Operateur. dcr dutch seine 
nicht vermeldbare crhebliche Kdrper- 
kapazitat gegenOber dem Masscpoten- 
tial ate uber einen nicht sehr hohen 
Wlderstand geerdet angcsehen werden 
muB. Unangenehme und zum Tell nicht 
iingelahriiche Entladungserschelnungen 
im Gesicht des Operateurs sind die 
Fotgc (Bild 5). Auch an anderen Stel- 
len, z. B. bel Beruhnjng der Arme des 
Operateurs mit den geerdcten ArmstOt- 
len des Operationstisches, sind punkt- 
fdrmlge Enttadungen h&ufig. 
Aber auch der Kranke kann Strwnver- 
letzungen erielden: Wenn bel relaliv 
langem Penis das Instniment tief ein- 
gefuhrt werden muB. kann es — wie In 
einem elgenen Fall — durch Kontakt der 
Glans imt den Mctaltteilen am Ende 
des Teftonsc^iattes mr zirkulareh Vcr- 
i)rennung den Meatus extemus 
herum kommen. Besonders. geffihrllch 




end 4: Ef»lxsel»lll>Bd » den BHd«fn2imaa. 

ist die Verwendung von Instrumenten 
roH teftonbeschichtetem Metallschatt: 
Kleinste Oefekte In der Tcflonbeschkh- 
tung werden sofoit zum Ort intensiveft 
Stromubertrlttes und thermoelektrlsdier 
Schfidiguhg der Hamrohre. 
Nachdem es oflensichttich nicht gelingt, 
Leckstrdme dureh Isoliening einzudam- 
men, sdieint es naheilegend, den um- 
gekehrten Weg zu beschrelten: nSmlldi 
dem Hochfrequenzstrom einen so 
kur^ und widerstandsarmen W^ 
zum PotenUalausglelch anxubieten. daS 
aberriereride Strome oder Leckstrome 
garnk:htauttrelen: 



Dies geschteht 

1. durch extreme raumliche Annahe- 
rung der Inaktiven, groBflachigen Neu* 
tralelektrode an die aktive Sdtneid- 
elektrode, die einen Potentlalausgleich 
zwischen beklen Eiektroden auf eng- 
stem Raum, d.h. innerhalb des Opera- 
tionsgebietes, also der Hamblase^ er- 
mogllcht ohne daB andere Gcwebs- 
bezirke in die Strombahn einb^ogen - 
werden. Der Strom fIteBt von der 
Schneideschlinge durch das anliegendle, 
zu schneidende Gewebe und das Spul* 
wasser unmittelbar zur Neutraleiek- 
trode. 

2. durch den AnschluB beider Elektro-. . 
den an einen Hochfrequcnzgenerator 
mIt.erdschluBfreiem, schwebendero Aus- 
gangskieis, sog. .floating output*. . 

Da in diesem erdschluBfrelen Aus- 
gangskreis keine der Elektrodenzulei- 
tungen' Erdpdteritial luhit, besteht audi 
.keine Spannung.gegen das Erdpoton- 
tiat. Es kana sfch somH kein StromfhtB 
- vom Opcrationsfeld zur Erde ausbiWenr- 



CARDIACt 
OUTPUT- 
COMPUTE 

iLGOi/eoa 

Das iL-€01/B02 Thermo^llution-sSystern zeichnet 
sich aus durch 

■ voBaulomatische Berechnung. IntegraUon und 
Anzeige des Herzzeitvolumens In l/min. 

■ graphische Darstelhmg der Temperaluikuwe 

■ kontinuierltche Anzeige dcr Palienten-' 
temperatur 

■ Kathetenwcthsel ohne Eichong des GerStes 
moglich 

■ Btutentnahme sowie Oruckmessungen der 
rechlen Herzkammer, der Lungenartene 
sowie Bestimmung des Luncenklemmdrudcs 

f oidem Sie vt^ltere Intormatlonen bei ons an. 

Instnroai taUgp Uboratory 
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A187243 



I 



3 



(9 



I 

3 5 
8 I 

CD 

a' 

•f! 



I' 

o 

3 

il 



^ s 



3 € 

1 
i 



c 

CO 



1. 



Dieses Pfiftzip der Vcrwcndung von bi- 
polar ausgebtldeten Elektrodcn in Ver- 
bindung mit eincm erdschluBfreicn, 
schwebenden Hochfrequenzstromkrcis 
haben tm Bercich der Gynakologte 
HtRSCH und RCk>S zur laparoskopi- 
schen Tubensterillsatloo und MELCHIOR 
fur die Blutstilhing durch bipolare 
MiKrokoagulatk>n besdirieben. 
Am urologlsdien Resektoskop konnen 
Neutralelektffode und Aktivelekirode 
konstruktjv zu einer bipplaren Elektrode 
vereinigt warden, indem die Neutral- 
elektrode — wie die Bildcr 6 und 7 zet- 
gen — als Mclallplatte der SchnekJe- 
schlinge aufgesetzt wird. 
Diese Konstniktion als bipolare Elek- 
trode bietet operatlonslechnfech jedoch 
einige Schwierigkeilen: Durdi die An- 
ordnung des groBfladfitgen Metaltplatl- 
Chens oberhalb der Schneideschlinge 
werden offensk:htlich die Stromungsver- 
hSItnlsse gesldrt. so daS durch Blasen- 
bildungen Hn Spulwasser die Skht auf 
das Operationsfeid stark beeintrSchtigt 
wird. Dieses Problem 1st Jedoch mog- 
ticherwetse wo eincm erfahrenen Re- 
sektoskophersteller zu losen. 
Bne »n«ite Moglichk^ die Neutral- 
elektrode als Metellring in das biasen- 
nahe Ehde des Resekloskopschaltes 
einztibaueh (Bflder 8 und hM slch 
dagegen operatfonstechnisch als pro- 
blemhis eiwiesen und gut bewShrt 
Schon Messungen am Phantom haben 
gezeigl, daB sowohl bei Verwendung 
der bipolaren wie der Ringelektrode 
durch die neuartige Stromluhrung sehr 
saubere eleklrisGhe Veihaltnisse ge- 
schaffen warden. Der Resektoskop- 
schaft und das ihm antlegende Gewebe 
unterliegen keiner Belastung <i\trdi 
UckstromOr der Organismus 1st — mit 
Ausnahme des kiclnen Bczirkes zwl- 
schen den belden Elektroden — nicht w 
den Stromkreii etogeschaltct abernor 
rende Stroma konnen nur Hi minimaler 
Starke abgeleitet brw. gemessen wer- 
den. 

Wir haben ein hcrkommllches Reseklo- 
skop mit einem derartigen. die Neutral- 
elektrode tragenden Rescktoskopschaft, 
wie ihn die Bitder 8 und 9 zeigen, vef- 
sehen und die normale Schnelde- 




BUd «: V«rbr«ii>»ne»9elrt>f km CMldift 
dM Opcratewt: B*l toolkftem Endotkop- 
sch»n «eBt 6f LtMnm nkM Ob« dto 
HwrnMr* d— KrsnkMi tb, M micM M 
dM W«9 znr Erd« Ob«r tfcn OptnUmm^ 



schKnge dieses Resektoskopes wie auch 
die Neutralelektrode an ein von der 
Rnna Martin*) air Verfugung gestelltes^ 
an die besonderen elektrischen Verhalt- 

and i: Btpotef* El«klrod«i.A»wamiiie nm 
S<WdM bel tr»fmwelbrrf«r Re»5«lo« Ojr 
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nissc angepaBlcs HF-ChirUrgiegerit mit 
^floating output" angeschlossen. 
Mit diesem, von uns setbst derart modl- 
fizierten Instrument (Bilder 8 und 9) 
haben wlr t>is jetzt insgesamt 27 Elek- - 
troresektionen der Prostata und lunf der 
Hamblase komplikationslos ausgefuhrt' 
Die Schneidefahigkelt der Schlinge war 
durct) die neue Strovnfuhning in keiner 
Welse beeintrMitigt: Es' lassen sidi 
mindestens ebenso gut wie mit den 
herkommiichen Instrumenten muhelos 
glatte, schorffreie Schnitte ausfuhran. 
Dassetbe gSt fur die Blutetillung, die 
mft der Koagulattonselektrode ausge- 
zeichnet gelingt 

2ur Pruhmg dcrneuenelektrischeirVer- ' 
haltnisse haben wir bei funf der insge^ 
samt 32 Operleften elektrische Messtm- 
gen durdigefOhit Die Aiiordhung der 
MeBinstramente und die MeB-Stredcen. 
sMifiBiMIOwiedergegeben: 




IrtadMS SHMwngsftId b«l UntenraMMMMII 
mH tlMT MpotocM SdiMMMChlkie*. 

It « Ableitstrom vom Resektoskop zu 
einer am Oberschenkel llxierten 
NeutraleleMrode (bei nichtiso- 
liertem SChaft fKeBt dieser Ablett- 
. Oder Ledcstrom uber die Ham- 
r6hra zur Neutralelektrode zu-- 
ruck).. 

Ui « Elcktrisfihe Spannung rwlsdien 
Resektoskop und der Neutral- 
elektrode. 

^ Ftrma Gebdkter MARTIN, D-7200 Tumioo«». 



Asepsis im OP 
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Ableitstrom vom Resektoskop zur 
Erde (Ursache haufiger Verbren- 
nungen im Gesicht des Opera- 
teurs). 

Bektrische Spannung zwischen 
Resektoskop und Erde. 




MEtAURiNG ALS 
GROSSa»CH»GBt 
OeGB^POL ZUR 
SCHTCOESCHJNGE 
IHEUTRAIBBOROOQ 




SCHNTTTBIi) 



stromzufUhrung 



Blld 8: BIpotor* DtWrodcnanordtMing xu? tmM- 
iircthrBtcn ReseMion: OH Ncutralelefctrod* M 
•Is Metellrine «» ^ R««eWo*kop»di«l- 
IM sngebrMM. 



I3 = Ableitstrom vom Patienten zur 
Erde (Ursache von Verbrennun- 
gen des Patienten bei kleinflacht- 
gen Kontakten mit crdpotential- 
fuhrenden, leitenden Op-Ttsch- 
TeHeii). 

Ua = Elcktrischc Spannung zwrischen 

Patient und Erde. 
Als MeSinstrumente wurden verwendet: 
Strom* Neuberger-MilHampere- 
messer meter mit Ttiermokreuz, 

MeBbereiche O— 150 mA u. 

0-600 mA 

Spannungs- Kathodenstrahl-Oszillo- 
messer graph voii Advance Eleo-' 

Ironies. Type OS dOOb' 
Bei jedem zu Operierenden wurden die 
ersten Schnitte mit einem herkomm- 
lichen Resektoskop mit Teflonisoiiening 
ausgefuhrt und dabei die wahrend des 
Schneidevorganges auftretendeii Leek- 
strdme und Spannungen gemesseiu AtK 
geleitel wurde von den operateumahen. 
Metallteilen des Instnimentes. * 

Nach Erfassung der MeBdaten wurde 
das instrument gewechsett und die 




BIM •: PtiotDsrtphtt dat tfistrumefilM mit Ab- 
Mldtmg •: DIt NtulrrieleMrod* titH sit Mtlall. 
ring tm End* dct Bttdclotkeptchtntt. 



Operation mit dem neuen, von uns mo* 
difizierten Resektoskop mit bipolarer 
Stromapplikation und erdschluSlretem 
HF-Generator mit .floating output* 
durchgefuhrt 

Am giekiien Patienten wurden nunmehr 
unter den gleichen Bedingungen, bei 
unver&iderter Lagerung ' die glekhen 
Messuf^n wShrend des Schneidevor* 
gariges vdrgenommen. 

pie Tak>etle zeigt das MIttel aus den 
^gewonnenen MeBdaten, in der cbmn 

Zeife.bel.herkommlicher Technllc. in der 
. unteren : Zeile mit dem neuen Instnn 

ment.. : 

Der bei konventk>neller Technlk gem^ 
. sene Leckstrtfm ist mrt 150 mA so gipS, 



Coloset 



COLOSTOMIE-Beutd- 
Programm* 
Sicheo prabisch^ 
hautschonend 




BosHscK r^est und 
gleicfima5ig hofrend. 
Absolute Sicherh^ fur 
denTfdgeoouch bet 
longerem GebroiKh, cia 
lOebefioche nichr 
om Beutd holtet 





Sdmel und einlochlm 
Gebroudv 

BequemeAboehiosdie .' 
fur leichtes.Enlfemen - 
des Pc^^ersdnAefilmes. 



MEDAS 

Osterrother Strci5e 7 
5000 Koln 
TeL 0221/520539 
Telex: 8882265 medad 




A18724^ 



Tabelle: MeBdaten. Schaltung siehe Bild 10 
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konventk>n6ll. 
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entfallt. 
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mtt geerdeter Neu- 




beide geerdet 




kurzgeschlossen 


tralelektrode 


150 mA 


300V 










neue bi-polare 


15 mA 


20V 


15 mA 


20V 


<5mA 


<10v 


Technik 












- RESBCTOSKOPSCWtfT 

jBi-p<x-sa«eoe* 



end 19: 



Eitossimg von L«<fc- 
str6iiicii wilircfid trao*- 



da6 an kleindSdiigen Kontaktslellen mft 
geerdeten Leiterh aul Jeden Fatt mit 
Verforennungen gerechnct werden muB. 
gleichguttig wo dieser Kontakt entsteht: 
Im fiereich der Harnrohre odcr der Haut 
des Kranken Oder der Haul des Opere- 
teurs. 

Die MeOvverte bei Anwendung der 
neuen bipolareii Teduiik liegefi unter- 
halb des krfUsdien Beretches. uiid sie 
lassen sich mft gioBer Wahrscheinlich- 
keH durch konstnikHve Veibesseningen 
am Resektoskop und am Zulettungs- 
kabei noch welter reduzleren. 

Zusammenfassimg 
Es wird Ober cin Resektoskop mft neu- 
artiger Anordnung der Elektroden be- 
nchtet das mit einero leckstromfreien 
Hochf requenzstromkreis arbeitet Bisher 



L^QSIrome gemesseh warden, die als 
Ursache von Stromvertetzungen an 
Harnrohre Oder Haut des Kranken in 
Frage kommen.. 



[1] ELSXSSER.E^ROOS.E^u.SCHMtEOT/E.: 
Ledcstrom infolge kapazttiven Slromubar* 
9«n9«s als Ursache voo Hamrdhrenstrik* 
tureo nach TUR. Verh. Bar. Deutsdia 6es. 
Urol. 2L T9. 1974 Mfindiafi. Sprifigar Vtr^ 
lae Bartin - HeidalbafV, 197S. p. 44-«. 

t2| HtRSCH. WL. and nOOS.E.: Laparoskopi- 
sdiQ Tttbanstarilisation mit ainaf 
BikoagulaUonszanga. Caburtstu u. 
haiHu M» 340-344 <1974). 

(31 MELCHIOR, K.: Bipolara MikrokoagulatlocK 
Verti. Bar. Oeiitsdi. Ges. Urol. 25, Tg. 1S73 
Aachan. Springar Vartag Bartin - Haidel- 
befg p. 144-145. 
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tion — neoes Instrument 

Transurethral resection wMiout leakage 
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D^sectron transuretrele setts tiOte de. 
Gourantnoweau apparett 

Resecddf* transuretrat sin luge tie 
Gorriente — un 'nuevp instrumenttr- * * 



AnsdtrHt cfer Ve/fasser: Prhf.-Ooz: Or. & 
BisHser, tCrankenttaus der Barmher^ 
gen Mdw, Urologische Abteiktng, Ao- 
manstrate 93, O-«000 yOnchen 19. 

e. Roos. Ing. vol. Fe. Oebr. Alarf^, 
0-7200 TutUingen. 



wurden damit 32 komplikationslose Re- 
aeklionen ausgetOhit 
Der Hoehf requenzstrpm, der von Mnem 
erdschiuBfreien Hochfreqoenzgenerator 
mft sch¥»ebendem Ausgangskrets gelle- 
fert wIrd, Wieftt von der aktiven 
Schneideelektrode durch das zu sdinet- 
dende Gewebe und das Spuhvasser dl- 
rekr zu der ringfomiigen, am proxima- 
' len Ende des Resektoskopschaftes an- 
gebrachten Neutralelektrode. Der SIrono* 
fluB \m Organismusbleibl auf das Maine 
Operationsgebiet Inn^rhalb der Blase 
beschrankt Da die Zuleiturtgen zu ben 
den Elektroden keine Spannung gegen- 
Ober dem Massepotential (Erdpotential) 
aufweisen. kann sich auch kein Strom- 
flu6 vom Operationsfeld zur €rde aus- 
bilden. Entsprechend kdnnen bel der 
neuen Methode — im Gegensatz zu den 
herkommlichen — kelne nennenswerten 



Medizinal-Marict/ 
Acta Medicotechnioa 

Unsera nichsta Ausgabe hat 
.Techn'eche Mfttol In der Kran- 
kenpflege* ziim Fadilhama. 
Auaerdem.bericMet Prot Dr. Max 
AnUker, Institut fOr Biomedlzlnl- 
sche TeciwiK der Untversltat Zu- 
Hch und der ETHZ. Ober neue 
diagnostische Verfahren sowie 
ut>er Gerate, die an seinem In- 
stitart entwickelt wurden. 
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TVamlatedtMe* 

Scnrnntifts 

Soiircp 



An instrameot (or Inmnietbtal 

Ober ein Iwlniincntiw feebiroin^eo irai^^ 
EbiMcr. E; Xoos, B. 

K an i Thlmn der BanrnKgrfgea Brilder^ VtxAo^Lseht AbteBoM 
IBredien of CharHy Hospital, D^attneot of lfcolo«y)» Munidk 

MaOdhal'Miab/AaaMeiScotedvaea^ VoL 24. Jfe. 4, 1975. Psges 129- 



«nctiii«. Ti*fc& stouM in «fl jTO^ 
to the ureflui. occur aot iafitqueatly after tmonrettinl electtonnial opeatlMB. aS 
mectfemofihepntttateorbhdder (BLSASSER. ROOS. SCHMIBDI). ' • ^^f" 

ta^*m^ interveatiQU bvoJvliig Idcb-fiequeoc? altenta&« cuneat; tlie trnnbm of As 
patfcirf bcctnna part erf «a dectrica] dreoft. The hlgh-frequoKy csntat delivettd bv ^ 
gOM^ enten *e ori^al the piffled 

of trtucti are unknown) to the hrgo-ana. passive ncotral electxodo, grounded ioside fbt BP 
Beiienlor,BiidattttogR)«ii(ipptei)d8lCFiKW6]). * 



■UCIXOSIIKCICAl. BMT 



^^5!?^ J^ff^ ^"f^ *^ dcctrode. the corrent. entering witb btehdeni». 
i!^** 'S!^ X time, «x4 teapeateato^ to ttTiSroBdate 

during li» fcrther piogiesj ftrongh fte oijaahm lo'tho aea^ 

• * ♦ * . 

Aaording to (be hm of e}ectni)fa7>Ics. contM wBI always flow alei« the paA ofkMt 
^^bctweenpotaalab. this path Is offend in ti«|baaGfttene«Sefc^ 
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If, however, the patient comes fato contact wi* other grouakdroetd ^ • 
tot example > the carrem can abo flow ftom ttatpoml to ground, parfeuhrty if gach pointi^ 
cootapt with d» opOTth« tibte we veiy close to Ae opct^ 

attachment, the oeotral electrode offen Mghcr iesistai« to theeunwttramte* If wch coajrt , 
potott wMi grounded coiductori are »ma^ 
and can lead to bums (Fv«m 1). 

Tlus basic risk of nnhaeadcd elcctricad tJuury to *^ *^ opetatkm site b . 
pirtjcutarly hl^ fa the case of ufitegfcd fa^^ 

U Paitteuhriy high current appllcatais are reqtdrcd for cutdog and coagobtbn opetadona 
Qoder watec 

2, CoDventlonal rtstctoscopes, wMdi are conyosed of coriect'Cany tog ^^^^ft* 
iKm<urxBiil<anyii« inetal pam, represent aq?actloia ^ 
d« higjh-fteqdcnqr cww* to fte wetatpam fa^^ 

ELSASSEIL ROOS and SCHMIEDT Indicated bi tJ74 fcat about 20« of the Mtfh-frwpieoqr 
<wiput ddiveied to the ailting loop ia fcrt capacilh^l^ 
xcsectoaoope shaft. . 

MoreieceirtandinofeexteasiYestttdics tmaphantom 
connecdoa vk the Wgatten BqoM • cm^ 

pam of the lescctoscope inundated wifli irrigation liquid (shaft and oP^^^Tf^; 
^leacctoacope shaft h 4bs ^ilicanfly ch 
fiqtdd C^IBiM 2, 3, and ^. 

iMr*i»iC43tONUQ!txn*samamMr . 

TOGRBZft irmJ> nS TOTAL aZACACS cuniKt 
UNir*asUVT€ttaCIIANCB 

oinfiiowiN^ axAKAfis GxmKr 

MSBCVoscorcwffT r 



cvrnNQLOO^ 



ncmSi 



np*mS t 




■ii<»«Mt»ft»wfidoMin«iyfa ^ *■■"«> ■ *********** 
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n.aaustm conwcuw > womLiaici«OBB 

a.cawwtiww ^,c„j»ereu« 

3 Ttejm of the leakage cwients flows vk the nrcthnl^^ 
to ite neulial electrwfc; thfa imally takes pla^ 

J^fortoSwSial .trfctntt. gaps b the Iwiitottojlobricuit ^ Ae can«*W»fa 

STcSSS Afa pota «» Ieadj|o ^^^^^j^^^^^^^^^ 
0^ oartkadar amttMnlcal condlttoia to men - the roijor^ of mdogieal pttieatt ire ef eo« 
naf!fl^OTD of in ftc fcakagc crnitnts delivered to tbc uied« mort *^^P?^'«*«1*' 
l«to« tl«y «an .pie«I Id II« ln« pelvi^^ 

ciic«Mtaoec> CM »> loi«ef to be ti*»lrf 

• • . » ^ » 

Tb Fottti tte urcthrt fiom thb 1^ 

noocMto5ve ataleriil CTeOoii^ cr b Imiih^ 
B*tbe»eVfuehtesi«oseope$bdioi>eit«M»rtii^ 

STSpxS^Bing of &rSdal parts feotol i»lde the ahdt Boe«Be «l»e iiwihito 
• Bt«^ Ite equalizing of potential via llio ontOra 
ieebiBOtbccpaflitogtoaad. TlinpaAleaibofnecesjlty toon^lito 
SSto3»iw3ed oUr a resistance wkkA b irt 
^l:aai«'S3vrf pound potential. U«P|«^f»*»^ 

b^T^S cMt sotDeOmes be aaagetoui. are the lesult (flffm 5>. Localtod dbctar^«e 
S^ftwpem «t odw points., for ennple. imiag contwt between the opent«*» aniis and Ae 
gi u uo dod aanpicatt of tt>fr opctatipg table* 



Bnl the paliait.too» can suffer eJectriodfajaks. If it u iieceasaiy to hisert d»e l»Uju^ 

rfli T«|« shaft can - as In one of the withoo* own case* - lead to eira^ 
ihetneatusexicmB. Itofaibrty dangcroi^ fa to «e of iffMngO^ 
metdshaiL mafighlest defects b to Teflott cc i arin g tmiitrf laldybcctw 
cuoetit tnatfec and tonnoeiecttie b^ to to wdoa. 

• 3" 
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FoBowtoe fte appxtBt feflaro of efforts to coDtaiB tatoge 

S^thatAcnaBtcoaciitsorlc^ 
lUs b effected: 

ooipot* dxodt 
pta o c opgwl i itki i^ 

diinr • a» * BKtil pl«te ever cuifint Iqopf . 



INRIAtlM 



" : -4- 



SN0140S3'. 



A 18728 



of opcntteg tsdadtpez The aromgcincnl of *e inetal pbte dbavt the caltiog bop apjarcntljf 
disturbs coDdidoBS of flow, 50 that 6e {bnsaOoa ofbubbles fa die kr^atloa Uqpid gttafly 
iB5>waAevicwoflteopc»tii«fi^^ AsHDcdmcctasajpemaiaifi^^ 
aUe to tcsolve dxis jncUe^ 

A secoxx) podiS>Qity, the bcoiporadoii of the aeutral electrode u a tnettl riog falo die end of 
Ac rt3cctt»ct3pe shaft Dear the bladder (FigiiM 8 aod 9)» bas oa the odw faaxxl been fimnd to- 
be wMiout problems froro^&e ftUod^KHnt of cpcntinc teduiiqiie and kave proved tuccesslUL 

irSBIAtl NOUai OUfc 
IvWBtfWfLT 



Measttrtsients OS a pbasfom have alii^dy sto 

dectrDdeyfeMYtrygooddcctriddcoodidonduelothezKTWCsi^^ Tbe resectoooope 
shaft and diie dssoe adjacem 10 k sre sot sid>ject to 1^ 
(wU» die exc^don of die sinan area between &e two 
eiicQit» ^ d>exrai)ft eontnts can odlX be derived or 

We have provxled a convendooal xesectoseope w^ 
.dcctrode^ like dttt abown Sa F^tm S and 9, and canned 
loop and die oeMal dectrode to an HP jur^ mk ^ fload^ 

dcctrical eondsdom and laade available to is by die Maidn. eompaay. j^ootaoce: Vkam 
GcbffUier MAknN P^fanfa Brocfaen], I>-72^ 

Widi dils unit (Rgores 8 and S), wbldi we nodified oundvesas de$crB>cd d>ote» mlisve to 
date perfonned a total itf 27 prostate efectroresecsiom and 5 bladder ekctroresecdcma, aB 
vidioutcosipllcations* Tbe cotting capabi% of dm k)pp was fa ito wqr fa^eked bgf 
osientpedxway. Sinooduckan-edgedeulscaabeextcoted e^ 
conveodooal i 



Ibe sane is triie for standdDg of Ae bkK)d, iid^ 
tcsnto* 

To test dm new dectrical condidoDs, we todc inea^ 

The layout of dm measuring instnunents and dm measoremeiit Intervals are sbowa fa FtEore 10. 
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mozcioscortsam 



L « Leakage airitrt from the m«t^^ flm« lai* via Ab Tfftto to 46. 

not insulated, thb outflow ot leakage OTftJH flows laix m inciinara wi« 

U,« EJeetricdiwtortUbetweealhena^^ 

simESifiee conttcis wJlh eoiidBC«i»e pans of «» opcwiaj ttWB canjru* s«w 
potesdiO* -- 
BecttiMlpoieolM between piifieidfirf 

TtefelkwtigweMgiaB lM''"" ' '^ ^*** 

Cmxeirtnieten Heabctjer laaBainmcte igh tih^^ . 

of listnaoeiil near ibe operstor* 
S2^fcdHF«eiwiWT»llhfloMl« 

6-. 
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Al 150 mA, the fcahgt cuncm incasored i»mg Ae convcadonal techniq|» k why tbai bona 
musi !o any evtJH bo »nticq)aied at small coatact points with groooded conductocs* oo mater 
^itoe this contact arises: bflicpatkat'a vednorontepatkiiftsBaQroa 



sUr. 



Ite rcadmp obtained during use of the new b^lar icchnlque Ite bdow the critical icgioii» and 
diej can probably be xcduced still fiirtbcrbyatnictunl imprnYeffientsia fhefcaectoco^ 
die&edcable. 
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Sdodquu^ 

niis anbject of die report ia a resectoscope widi a new azraigement of the cfcctto de a ^ iR^iicii 
cpenteawMi a hlgh-fr^paeu^circnU having It has Aus te bees uied 10 

GoixipfetB32tt3ectteBiwidimtcon9]katioa^ * 

Tfao hlgh^feqiaeD^ curreai; dcBvcitd by sn in^jnamded blgb-ftcqoeocy gcacfator mlh a 

floatib^ OQ^ drcdt, fton^va dirdc^ 

cut and the hrigai^ tlqald, to die aoinibr iKotral ckctrode at the praiinal end of te 
rtaectoacope shaft. The c ur r en t flow in the orjanhm remains widda tlie mail opc ialfan xoae* 
inside the Uadden Became die Ibes to dte two electrodes exhibit no vbltaga above giooad 
poleatiatp sm> caneot can flow from the cpmoloo irca to ground* As a icsolt, widi die' new 

jnr^t^ - In coiaxast to die coovemlosal one - m.aignifica&t leakage currents can be i 

whkh coidd casse ckctrica] injmks to die palkaf a credira or aU^ 



literatnves 

[1] ELSXSSHR, B.» RCXDS, E«» and SCHMIEDT, Lealnige cuxreot lesoldng from 
capQcUvecurxcottransfct asm cause of ureduatftrictu^ VeriuBcn 
Z}atfxdl«<%K.lML,26diineethig, Munich 1974. Springer VerlagBerIhi-Beidelbeff» 1975. 
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-require flushing of the re9ion to be treated with noraal 
saline, both %o Baintain an isotonic environment and to 
keep, the field of viewing clear. The presence of saline, 
whidi is a highly conductive electrolyte, can cause 
Shorting of the electrosurgical electrode in both 
monopolar and bipolar n<ide». Such shorting causes 
unnecessary heating in the treat^nt environment and can 
further cause non-specific tissue destruction. 

Present electrosurgical techniques used for 
tissue ablation also, suffer from an inability to control 
the depth of necrosis In the tissue being treated. Host 
electrosurgical devices rely on creation of an electric 
are between the treating electrode and the tissue being 
cut or ablated, causing the d^lred localized heating, 
such arcs, hwever, often create very high temperatures 
causing a depth of necrpsls greater than SOO |m, . 
frequently greater "than 800 urn, and sometime* as great as 
1700 |im. The InablUty to control such depth of necrosis 
Ms a significant disadvantage In using electrosurgical 
techniques for tissue ablation, particularly In 
arthroscopic procedures for. ablating and/or reshaping 
f Ibrocartllage, articular cartilage, menlscal tissue, and 
the Ilka. 

■ In an effort to overcoae at least soma of these 
limitations of electrosurgery, laser apparatus have been 
developed for us6 In arthroscopic and other procedures. 
Lasers do not suffer from electrical shorting in 
conductive environments, and certain types of lasers 
allow for very controlled cutting with limited depth of 
necrosU. Despite these advantages, laser devices suffer 
from their own set of deficiencies. In tb« first placs, * 
*las« equlpnMit can be very eacpenslve becaus* of the 
costs associated with the laser ll^t sources. . Moreover, 
those lasers vhlch' permit acceptable depths of necrosis 
(such as exciner lasers, erblun:»C lasers, and the lUce) 
provide a very low volumetric ablation rata, which is a 
particular disadvantage In cutting and ablation of 
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X central aspect of the present invention is 
the ability ot the probe. 10 to deliver high energy flux 
levels effectively only to the intended »eas, i«e«, the 
target tissue^ and not to surrounding healthy tissue or 
S electrically conducting fluids (••g^r normal saline 
irrigant) • Such directed energy transfer results in 
selective heating of the tzurget- tissue which allovs the* 
probe to cut« ablate or recontour the target tissue* 
Referring to Fig. 4, vrtxen the tip 12. of the probe 10 is 

10 pressed against a region of target tissue 80 » some of the 
electrode terminals SO vill be in contact vlth target 
tissue, while other electrode terminals may be in contact 
with electrically conducting fluid 70 « Bach of the 
electrode- terminals 50 experiences an electrical 

X5 impedance which is characteristic of the material which 

. is disposed between the individual electrode terminals 50 
and the common electrode 54 « The present invention* takes 
advantage of the fact ^at the electrical resistivity of * 
typical target tissue at frequencies of 50 kHz or greater 

20 * (e»g«, fibrocartilage and articulitr cartilage) is higher 
by a factor of approximately four or more than that of 
the surrounding electrically conducting fluid 70 
typically used as an irrigant during arthroscopic and- 
endpscopie procedures*. Thus, if the current passing 

25 * . through each of the electrode terminals 50 is * limited to 
a preselected maximum value, the regions of higher 
electrical resistance will generate more Joulian heating 
(pover «■ I^R# vhere I is the current through -resistance, . 
R) than a region of lower electrical resistance* 

30 In' contrast to the present invention, 

electrosurgical methods and apparatus, of the prior art 
involving a single electrode esdiibit substantially, 
reduced effectiveness when a -portion of the exposed 
electrode is in contact with a low resistance pathway 

35 (e,g., normal saline irrigant). In those circumstances, 

the majority of power delivered from the single electrode 
tip is dissipated within, the low resistance electrically 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 315. 
DTX - 315 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 



A19249 



This range erroneously was used to refer to 
admitted exhibit DTX - 315. The proper 
designation for DTX - 315 is A19249. 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 316. 
DTX - 316 is reproduced on a CD-ROM 
located in a poclcet envelope at the end of 
Volume 1 of this Appendix. 
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. w in combination. Prior, to «xplAining 

toEerences either alone or la co»o ^ ^ 

..I >.:/»> differentiates over the cxted . 
by wkich features the invention differenua 

.J ^ ►Hit AspUcan^ claims the combination 
ait, it shottW be nentioned that Appii-canx^ 

r«i. w.ic»' " • 

"wo. » p.- — » " - "~ " " " 

► new figure showing the electro-stirgical 
applicant trust, that no new fi, , ^- ^^^ed. Still 

device of Fig. 2 with the endoscope of Fig. 1 i» 

" cu^ « » 

the electa species o£ «». 2. " 

CX^ 3« differentiates over the cited « by several 

features. " ^ " IZtril"" 

section (such a, projection 18 in ri,. I) is provided ^ 

is «*«»9ed at a distinct distance fro- the 
ofttttral electrode (XX> i» """^ 

front ed,e Of the insnlatin, prajectl^. The purpose of this 

ccont ea, , , 'v bv the treataent electrode 

.rrangenent is that material e«t a«aT by the tr 

the neutral electrode when the treataent 
1151 i& kept away xrc» tne neww. 

•lectrodes IX and 

secondly, the neutral electrode <11) 1- 
^ the int^ior of the endoscope behind th. front ed^ o£ the 
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insulating projecUoii iU) so that it cannot coac into contact 
with the tissue of the huiaan bo4y. this effect is described 
onTttSe*- 1$, 16 Chowever, in connection with the rig* 7* 9 em- 
bodinea^) • 

Thirdly, washing lipoid {29) nust be allowed to 
flow out of the endoscope so as to provide the necessary electrical 
.conductor between the treatnent electrode C12) and the neatral 
electrode (11) • This washing liquid would form the resistor R 
(see rig. 4). in this connection, the washing fluid would conduct 
electrical current just as the tissue fluid and the tissue itself 
of the honan body. * ^ 

The coabination of the above features as recited in 
new claim 34 and the claims dependent thereon is not anticipated 
or even renotely silggested by the cited references* 

Reference A Joes not disclose the. feature of the washing 
fluid so that the indifferent electrode 2«, 23. 2$ has to project 
£roa the instrument, rrhe disad^tage is that under certaU 
conditions burning of the tissue at the electrode 26 can take 
place and that the current path between the indifferent electrode 
26 and the active cutting electrode 22 is rather indefinite. A 
further disadvantage of the Icnown instrument is that the indifferent 
electrode 24, 25, 26 is not insulated from the stem 10. Thus 
it is connected to earth potential. Thus the taown instrument 
has aU the disadvantagee described in the introductiwi of the 
present application. 

According to the concept of the present invention 
there is always a well-defined current path between the cutting 
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electrode 12 »ni the neotnl electrode U through tha vashin? 

Xead tissoe) fltOd. Since the netttral electrode does sot 

coateet the tl»»ue there i» no danger ot an uade«lred twmias 

et the tU»a« by tha aeutral electrode. 

R«f*renee B »bow« an instrwDent In which tha cattln? 
tool n carriea two vl,»din9. 1, 2'for«tn« the two electr^. 
save for the very co«vlicated structure o£ this tool there are 
high capacitive losses between the two windings. rurtber«jre 
It has tamed oet that b»med tissue wiU collect on the bottoa 
of the insulator 4 between adjacent wires 1, 2. 

BsCerences C and D show instxunents where both elec-- 
trodes project fro. the dletal end of the endoseope. Thoa fcoth . 
electrodes com Into contact with the tissue of the huMn body. 
Burning of the tissue wiU take pUee at both eUctxodes. In the 

present invention only ona electrode, nanely the cnttln, electrode 
12 is burning the tissue whereas the neutral electrode does not * 
* influence or affect the tissue in any way. 

Reiexance Z shows an insulating projection at the dis- 
tal end of the endoscope. r«rther«re obviously there is provided 
a washing fluid channel in the shaft of the endoscope. However 
the reference does not disclose the provision of a larqo-area 
neutral electrode at a c.rtain distance fro« the front edge of 
the iasalating projection. 

The i-portant Coature of tl»e Invention tb^t tbe 
cutting electrode as weU as the neutral electrode are connected 
to the high f reiiuency generator by conductors insulated fro. the 
shaft of the endoscope, is not disclosed in the reference. Also 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 897- 
DTX - 897 is reproduced on a CD-ROM 
located in a poclcet envelope at the end of 
Volume 1 of this Appendix. 
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ice thb eppBcatlon b In conditkw for allowance except for f ormrf matters, pioaeaidon ea to the mariu la closed 
accordance with the practice imder firpariff Quay^, 1935 CO* 11; 453 0.a 213. 

tftened statutory period for respoa$e to tWs ac«on Is set to expire 2_. morrthUU or tMrty days, whlchev^ 

fler from the n«l&»fl date of this corniiujnlcatlon. Falhire to respond wWiln the period for respjmse v^^^ 
Itf^nTbeL^aband^ C36 U.$.a 1 133U Dctenslonsoltlmf may becbta^ 
FB 1.136(i). 

isltioft of CUtaRS 
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Of the above, dalrn W tOS^m Wore withdrawn from corxsfderatJon. 
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3 See the ettached Notice of Draftspeison's Patent Orawlno Review. PT0-S4«, 
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Ity tatder 35 S ltd . 
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tlroi mioiDer; w/ wo^u^ 
AitUmt:3739 

aaimsl03-l37stti«lwA*aw«froinibrthefCOiB^^ 
CFRU42(b)asb«ngdni*ntoa«,a^ectediav«ition. Qecdoa was made Tritho«tt«ve«em 

Paper No. 6. 

The foltowing B a quototioh of the second pangraph of 3$.U.S.C 112: 

Caaims W,H W. ^9-91. 94-96, 10l.andl02aic-njectedu»der35UAC. U2. second 
paragraph..sbebginde&heforfiai«8topartk«^ . 

mttcr^appB«ntn«ard*asd«iBvertio^ • 
cooductivefluJ<rfiubto«x»ratelyrefetenceit$ . 
distai tip of tte piobeT lack antecedent basis. CWm lOl ^ 
electrically comKxaed to itscltClam 

The foBowiag is a qootation of the appropriate paragraphs of 35 UAC 102 Aat fcna tfce 
baas for the rqectjoos under Ais secti<» oadefai d»$ OfiBce aed^ 

aMIn$mS,S8.89,9^96,aIld98-102al«rq«cted1InderJ5UJS.C lQ2(e) aslxtog 
deaxiy antiap3tedbyBakcr(S^M,nO). Applicarfs attendonbdire^ 

3«. 
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App8cafionK3ontrol Nmnber. 09/098^5 
Art UniU 3739 

• a33^,o^,rergeclcdundcr35U.S.C.102(e)asbc^ 

«posido„ed.tv«io«,piaocsintbe»«*r«.(^^ 
«,„opoUrorttpolar(col5.Iines3«S).TW^^ 

CI««S04».92.94.96.98.«^99«cqecud--^^ 

cokjniii 8» liw 33-47» ' • , 

Tl.fon<,wbgb.quot,fioaof35U:S.C lOH.)^ 

.i^ec^ set forth in dns OfiBce acOon: 

cum 87 b rgccud tmda 35 U^.a 103(a) as bdng 

skjB of the artisan to sdcet salii» to optiBto pe^^ 

Oaim 97 is rqected under 35 U5.Ca(»(a) as being unp.^ 

Ther-S-^vohas^^l-vebcen^tl^Wvdofddaof^ 
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AppIication«:ontrolNuiriben 09/09^ 
AitUnH:3739- 

• A rgectien based on douMe patenting of the 'same mventioo" qrpe finds its s«Pport«J>« 
language of 35 U.S.C. 101 which stales that "whoever laveots or diseoYcis aoy new and 

myobtainapateirtthere&r-.-(En«)hasisadded). Tl«i$.thete™w 

toSwmexCineansaniiiventbndnrwnto • 
STlSl ul^lW (1894); bt n Odt^ 245 V2d Affl. IM USPQ 330 (CCPA 1957); «d 
VegO, AnfM 438, 164 USPQ 619 (CCPA 1970). 

• Astatut6iytype(35U^.ClOI)doublepateotingrgectk>nmbeovcreome^^ 
orainendingtheconffictJngcfaiin$sotlieyar^noloi<pre<>^^ . 
tcrn>!naldi«Iaiinerannfitovereoo««do«Mepat^ • 

Claims 80.83. 85-91, and 93 are rqected under 35 US.C. Wl as daiimng tbe san» 
in»eiiti<»a$thatofeWaBl^7Al«.l2.19,20.38,a«I40ofpife)r . 

5.891,095. lUsis a double pateadDgi^ec&M. 

The mwstatutoiy doi*le patenfing iqeefion fa based on a judim 
. grounded m public poBcy (a poBcy reflected in the statute) so as to pc^ 
improper timcwise extension of the "right to exdude" granted by a patent and to prevent poss«e 
banssmentbymuhipleasagnees. See/nwC<>«>A«i«illFadl646,29USPQ2d2010(F^ 
Or. I993)tlh wl««i;759F^ 887.225 USPQ 645 ffedL Or. I985);l»i» Faa Onwiii. 686 
IJ2d 937. 2i4 USPQ 761 (CXyAl982);fa« F<^ffe4422FJd438, 164 USPQ 619 (CCPA 
WO);and, /II re 27iarw«to»^ 418 F.2d 528. 163 USPQ 644 (CCPA 1969). 

Atiroety fled ternunal disdaiiner in conqiBawx 37 CFR 1 
oWeome an actual or ptovidonal t^eefen based on » no«stalutoiy 
pnwidedthecoiifBcdi«appikatioBorpatei*bshovmtobocommoBbr« • 
appEcadoa See 37 CFR U30(b). 
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AppBcatioii/Coiiin>lNuinbei:09/098;M^ fagftS 
ArtUiBC3739 

Effective January 1, 1994, a registered attorn^ or agettt of record may sign a temanal 
disdaimer. Ateriiuiial<fisclaiiiwagiiedbytheasagiM«inustfi% 
Oamis H 52. aod ?4-102 are rgected under ii»judidaty 
patentii« over dalmj l-€4 of U, S. Patent Na 5,89i;095 since tl« daims. if allowed, vmiU 
bnpropeity extend the "right to exdude" already granted to the 

The subject matter dairoed in the instant appHcation b fully disdosed in the patent and is 
covered by the pateni ance the patent and tl» ^pGcalwn are dai^^ 
follows: a method of appJyii* electric 

Fttflhennore, there S no apparent reason why appficant was pievented from presenfiag 
datins corresponding to lliose of the instant ^plicadon during prosecution of the ap(^catioB 
vdach matured into a patent See J« re ^efl^^ 

Sec also MPEP§m 

The status of the appBcatwns referenced in the background of the 

updated and'Attomey Dodcet numbers diouM be deleted 

Any inquiiy concennng this coHKnunication should be directed to Ixe $• Coh^ 

tdephoncmuriber (703) 308-2998. ^^^^^(T^^ _ ^ 

UeCohdfi 
Mnmy Examiner ' 
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IN THE UHTTED STATES PATENT AND TRADEMARK OFHCE 



Iniej^^licatkmoft 

PHILffE-EGGERSetal. 

j^ppUcatiMi No.: 09/098^ 

• Filed: Jul^ 27, 1998 

R»r SYSTEMS AND METHODS FOR 

ElicTROSURGlCAL TISSUE ■ 

^iiMENT IN OONDUCTIVEFUnD 



£3(aiiuiicn L* Cobea 
Art Unit: 3739 

AMENDMENT 



c < 



Assistant CoffloisskHier fix Pataw 
Waslfiiipoii.D.a 20231. 

toresponscu>*eOfficeActk.an««IcdNovea*«r^^ 
above-idenlified aK>Ucati<m as fi)llows. 

mTHF?n>EaFICAT10N; . 

Qapage I. incase delde U»lteti«»agn^* (lines Ml) - 

following:* 



A pres e.^ favcnd on is jcoptinuatio«»ini>art of Application No. 08/4p^lv. 

rr ~rov^ft-» u % condwiadoii-iii-part (rf . 
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a 



f reference,^ 



Plc3sc cancel Uaim 



siTaoKOd claims 80. 81 . 83. 90 and 99-102 and add Bcw 




(^(Anieaded) 



4- 



:1 
• 1 



Amediodlbran^insclcctricale^ 

I, , |iiiifinnrt"7"'«*^'*^r*°*^- * 

ihe«gk»ofthetaigetsiie;a«itollieie*«m ^ 

^ ^™,d»dotcIai«ftf^rt««»'^»'*»«^ 

. V(Ai<««»«« . , L^ftoid^Wleininiinizi^ 

u i.Aeeiectri(any-t»wtaet^ 
j^juandally throttgb a>e eieancaujri 

^ _ I - 




1 ' ^^fy^nJ^aO^fi''^'"-^^'''^ 
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• f PhiBpE. Eggersctal. . 
Serial No. 09/098,205 

\ . . . . ... 

Q,' I on a iBstal end of an instnimfa shitft [che probcl, farther comprMng an insuladng ro^ [at 



/0 



the*dl$tal dp oQ on the proM between the return electrode and the dectrode ttimtnaL the 
. insuladng matrix comprisiaf an ioorgamc material. 



^ P^(Amende(9 The method of claim^ wherein the decode terminal 1$ 
located on the distal end of a probe, and wherein the ddivering step comprises supplying the 
electrically (conducting] conductive fluid to a proximal end of an axial lumen within die probe 
and directing tbt fluid duougb a distal end of the axial lumen to the ekcaode terminal 

Jj^. (Amended) The method of daim ^ fuitfaer tndod&og poshtoning a distal 
end of a 'fluid supp^ shaft adjac^ the dectrode temunal. the ddivering step comprising 
dirccdng the dectrically (conductingi condncdve fluid through an inner hmen in the fluid 
supi^ shaft fliat is dectncdly connected to the lemm dectrode 
throu^ an open distd cod of the suppl{y shaft 10 vrauds the dectrode temiii^ 

%f. (Amei^ded)) The method of claim P9J ^^herein die dectrode tennShd is 
located on a distal end a probe and the return electrode is an inner tubular mcoibcr definiag 
an axiat lumen (dectfically conoectod to the inner tubular member], the ddivering step 
indading directin^electrically (conducdngi conductive fluid through die pnner] a)dd lumen to 
die distal end of ihe probe over the electrode terminaL 



0 



' 102. (Amcndcd)/rhe mediod of claim 99 wberdn die return dectrode is an 

^ outer tubular member dcfminrf an axial pa$sage between the outer .surface of the probe and the 
^ inner surface of die outer tubular mender, die delivering step tnduding directing fht 

dectrically conducting fluidr through the [inner lumen) axial passage to die distal end of die 
' probe over the dectrode tefminal> 

• Please add die following new claims: ^ 

(New) A mediodior applying dectrtcal energy to a target site on a body 



lod/o 

I structnre on or widiin a patient's l>bdy/d»e tnediod tooH^Vising: 

W. L 
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IPtufipREggcrsccal. 
. Serial No. 09/098^ . 
Pag^4 

contacting an active 

ekctricaUy coodoctive fluid; 

spacing a return el< 
electrically conducdve fhikl; and 
ai^lying a higli 




rolle with the body structure in tbe piefeoee of an 
iway ftom thi body strociiBW iB the pwseoce of Aft 

vottage di^ence between the electrode terminal antf 

Aereturaetectiii^wAtbatJefcet^ 
the electrically condBcfive ftajB, and » the return electrode. 

$.(New) Tl»fti6ethodofclaiml3^v*eretatheelect^ 

subsunfiallyftroughth^elecdcaBycoifdnctivefluklw^ 

pasang ifaroagh die body stn^^tv^ 

>f • . 

14(r. (New> The method crfcttto lai^wheida at least » portioo of 

current passes ttuoq^ dte body Miuctare. 



Jly 



coDductive fluid and posifiomng the letnm electrode 



141. CNew) The 
* site widiin a volume of dKtlectt , 

\ t/ wi±inAevolun,eofclccuicaUy^nd»ctivcfl«kitogene.ateac«i«e»tfl^ 



l^electrode tcnninal and die return* 
■jl 

}4Z:(Kew) The mcdiod of dalrol3«fiMthcr comprising ddWering Ac 
dectrkally oonhictive flhid to the target nts. 



143. (New) The 



sr single -active electrode disposed 

' 144, (New) The 
an anay of electrically isolated el 
instrument 





of dium 13S wherein the dcctrodc tcnninal conoprises 
the distal end of an inscramcot shaft 



of claim 138 whei«n the electrode tenrdnal indudes 
tem&ials disposed near the distal end of an 
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^5' 



145: (Ncv) The method of daimpS'whcrem die dect^ 
comprises tsotorac s9lSae. 



J- 



teimixialaDiIiberetiinidectrode. 



M 146.(Ncw) Thei 

current flow to the electrode ( 



stnicture immersed in eli 
tissue stiuctore and die 
electrode termiDat and die 



148. 

on a distal end of a pro 
between die reoun 




of claim 138 indudii^ iodeptindMt^ oontron^ 
based on electrical impedance bctwctB die dedrode 



147. (New) Hie nleduxl of claim 138 wherein die leftini electrode is spaced 

from diedectwde tenmnalWdiat wbea Ite electrode teminal « brou^ a tissue 

cond«ctlve.fhdd,ttere^jn»electKKfcis$pac©^ 

lUjr conductive fluid completes a conducdon path between the 
electiode. 



5 m^iod ofdaim 138, wheidn die return dectrodc is locattd 
f foitfaer OMnprising an insulating roaoix at die dis^ 
s airf die rfecti^ tmidnal. die insttbtii^ matrix 



I >^<Ne«1 Tie medwd of claim j^wbcreiB die hK^^ 

I '"««'«?««»V<»"Js«n««s«tiallyofcenaiiic.^ 

i r _ 

I *50. (New) The medK)dc(^daim 138 fordier comprising 

^'^«*''ff'=^««weentficrctBmdJ^ 

electricd bieakdowa tif tissue In die InAediate vidal^y of die electrode ttt^^ 



15L (New) The ] 
tmperadire at the target rite and 
measured temperamre exceeds a due 



E of claim 13S fiicdier ooropnsing measuring die 
^ng power delivery lo dieelectiodeiemiinal if die 
lvalue. 
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^ 152 (New) -n^m^odof clakn 138 further comprising applyh* a aifficleiit 

0 .Igbf^equcncyvolusedifl^vaporizcd^da^^ 

over at leas, a portion of the c. Jrode terminal and «> Induce Aedlsdwg. of energy 10 the . 

-, target site in contact with the va|orbyer. 

Ss^CNew) Ttfeinethodofdaimjsrwhcieinatleasta^^ 
induced is ia the Ibnn of phdons having * wavde.«fl. i» Ae ultiavioiel specttum. 

P<aicw) hiemethodofelahnikwhcreinalleaslaporti^^ 
inte fMmof eoergedeekMions. 

• .^(New) minethodofclaimV^'whecelniheTOtogpbinlhe w 
500 to 1400 volts pc* tc| pealc 

4^ J^^.(Mew)Tl.einedK4ofdali»l38ftohetc^ 

^ gradient Detwe5o« eleelrode termfeal and tissue « .he mrget site. *e volta^ gradient bdng 

sufficfenttocteateVaelectricMdtocauseste 

dissodationocdisinteaation. ■ 

157. (New) Themethodif claim 138 wherdnthedectrodeteri^ 

onthedistal endof aprobe, and whcrcinAedeiiveringstepcoii^ 

dectricdly conducdve.fh.id to . proxiL end df an a»a|- ^ 
tf« fluid through a distti end of the «ial tomeo to the.eleeltode leii^ 

158. (Kew) The medjU of daim 138 further todnding positioning a distal end 
of a fluid supply shaft «Ijactot the J^ternrfnd. d« ddi 
Ae dectricany conductive fluid thriugh an inner lumen in the fluid «w»y » 
dectrically connected to the return fclectrode and disd«rging the fhiid through an open distal 
end of the su^jly shaft towrards ihi dectrode tamind. 
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159. (New) The ddbod of claim 138 wterein tiic retnrn electrode is an outer 
tubular member defining/^)} axul passage between the outer surface of the probe and the inner 
^ mfecc of the outer tabul^^mber, the delivering step including directing die electricaUy 
^ conductive fluid through tf^axial passage to die distal end of the probe over the electiode. 
terminal.-— 

REMARKS 

OainK 80* 81 and 83-159 are pending. Applicant has amended dahns 80, 81. 
83. 90 and, 99^1(tt to address the Examiner' s m rejcttions on page 2 ofdie Office Action. 
Applicant disagrees with the Examiner' s double patenting r^ections on pages 4 and 5of the . 
OOiceAction. However, to expedite prosecution, applicam ha« anKaded daim 80 to addre^ 
the Examiner* s double patenting rejection on page 4. In addidon, a^licam has submitted a 
tefnuna! disdaimer c<»conreadj tftts ce^^ 
patenting r^ectioQ od page S of die Office Action. 

.The daims stand Rjected as being anti^»ated or obvk^ 
Abde and Lax. Applicant disagrees with Uiese rejections. None of the cited rcfei^ences 
disdose or suggest the ajffinnative step of positioning a rcnim dectrode widiin dcctricaily 
conductive- fluid to generate a current flow path between die active and return electrodes, as is 
redted in claim 80. However.lo expedite prosecution, applicant has amended independent 
claim 80 to even more dearly distinguish over die prior art. CIdm 80 iiow recites die stqi of 
positioning a rdum electrode widiin die dectricaify conductive fluid such diat die rcnim 
dectrode Is not m contact wldi the body structure. Baker: Abde and Lax dearly do not 
disclose or suggest diis step. As stated in.cd. 3, lines 58-63 and col. 6. lines 63-66 of Baker, 
the rctuni dectrode roust fimction as a gioundii^ pad and flius is in contto wi 
The ablation band fe formed along die tissue between die two distd ends of die dcc^ 
which are bodi in contact wtdi die tissue. In die Abde device, die electrodes are dedgned to 
press again die heart tissue widi die desired contart pressure. Similarly, die Lax device must 
have contaa between bodi die active and return dectrodes and die patient's tissue. 
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*" . l„tt,cKnovrf«)Ddcvicc.dKU«nnalelectrodes26areplacedto 

•■^Wl8.a«danc.ccuolydcso.«do»20isi^ • 

Un«2^32). TtemoaopolarnKxteisdes«a«d(coL5.ru«34-37)«teving.ie«^ 
aecaodciBU«fonaofacoad«cdvcpad.pplied»U.e.paUe«t's<«^^ The^fereoce . 
suucsthatRFclcc«Hle.26canUmoaopotoorbipote(Upe33^^ Howorcr. «f«^ 
doeinol^escn^el-m.bipote device wouldwoAU,^^ • 
colUgeadssoe. P«e«av>e.»elccwrf« 26 .mebofl. the active a«l«»»m^^ 
RF^«rpo^-^«N>lyP«sfKmo»eof*eelecUodcs26tl^^ . 

/RFpowertotf*«oderlyingti«oe).Tt.«s.evealaU«bipolarea*XKl-^ 

acsLd).««retamdcc«Klem«stbe-Uco«.^ 
. be oansfened Accordmgly. appFKant .e<s«s« *b i^ec^ 

Newi«fcpe«tettdaiml38iechesibe«epsof«K^^ . 

;^««bod,sm««»einfl«p««noeof«.declricdly.co^^ • 
elcc«*.wayf»«d«bodysUuc«.remU.pr«eoceofa.elec.r^ . 
Na«e<rftteci»dR<b«cesdisdc«<»«»g8estd«selwos«^. to Bater. Ux and Abelc. 
• bo»hacdveandie«nielecuodesaretoco»ta«wld,jl«ti««a^ 

eleetrode 26 boot In contact with Ae tissue. 

Appr«ambcUevtstl«Uthbapplicati«»is«owtacoi«Iitioaf«^ If*e 

; E«nun«beHcvcsatdepl«oeco«ferencev««Ide^i.ep^^ 

pleasetelepli<)iiethewdeBigiiedat(4(»)73«>224. ' U 
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AttoTDcy Docket No. A*2p2 



IN THE UNIlBDmTESPATEhrrAKD TRADEMARK OFF^ • 



PHIUP E. BGGERS et aL 
Applkation No.: 09/098,205 
FiI<A July 27.19^ 

Fon SYSTEMS AND METHODS FOR 
ELECrROSUR<HCAL TISSUE 
TREATMENT IN C»NDUCTIVE FUUID 



Examinen L. Ccten 
Art Unit 3739 

AMENDMENT 



1. 



Assistant CommissicMKcr for Pilests 

Washh^toQ, D.C 20231 . . 

Sin . . 

In response to d» Office Action roaUcd Fdjniafy 29. 2000, please amend the 

above>]dentifiediWlicatiQaasfollow$* > 



IN THE CLAIMS: ^ 

Please cancel daim 159 and amend dains 90» 102. 138, 141. 143, 144, 

146-148, 150-152, 157 and 158 as follows: 

,5)}^^.(rwiccAjncaded) TliemedK)dof claiinSO, wlicfdtttte 
dectrodc is locaW on a iBstal end of an instnnne^ 
matrix on die fprdbel instnnnent shaft 

[teiminal] , the insuii^ting matrix eon^ipg an inorganic maieriaL 



A 20553 
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(AniiiMlcd) The mcdiod of 13S wherein tfie active electrode 
[tcnninaO is loc5^ oa the distal end of a probe, and wherein the delivtfing step comprises 
supplying the elecirically conductive fluid to a proximal end of an axial himeQ ^nflun die pcobe 
and directing die n\id through a distal end of the axial lumco to the active electrode (termlnag. 

158. (Amended) The method of claim 138 fiirther indudii^ positionuig a distal 
end of a fluid supply kaft adjacent die active electrode [tciminaQ, Ae delivering step 
conqirising directing clectricafly 

« supply shaft that is clcdSrically connected to the return electrode and disdiarging the fluid • • 
* thrmT£h' ^« ^l^" ^^^^ of thft sMpply shaft towaids the active e lectrode [tenninaq> 



REMARKS 

aaims 80, 81 and 83-158'are pending. .Applieant has canceled dahn 159 and 
amended dahns 90. 102. 138, 141. 143. 144. 146-148. 150-152. 157 iod 158 to address die 
Examiner's 112 rejections on page3 of the Office Action. 

The majority of the claims stand rejected as being anticipated by Rbos and 
Mulier. Applicant disagrees wfth these rejections. Tlie instant application disdoses and 
daims. in part, novd mctfiods for perfonning, and systems used tt> perfomn. dectrosurgery fai 
the presence of dectricallycondttcdve fluid. exainple, in perfornnng dectrosurgciy. . 
accordhig to die mediod of claim 80. die active and r^um dcctrodes of flic* instrument are bodi 
podiioned near a tissue site b die presence of dectricaliy oonducdve flm^^ 
^me or Ringer's lactate. The return eleclrode is spaad away from die ti«ue such dial 
electric current flows from die active dedrode, dirough die conductive fluid, to die return 
electrode. 

Indq)cndeirt daims 80 and 138 eadi require fliat die rct^ 
from die tissue. Mulicr does not disdose or suggest das feamre. Muliec disdoses a 
monopolar dcctiosurgery device diat r«piircs a renirn pad attacW 

Thus, die r^urndectrode is always in contact widi die tissoe. Bodi electrodes 202 and 216 of 
the MttUer device are active dcctrodes dial provide lesions m die tissue. Return electfodes ace 
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PATEMT 

httooMY Dodcet NO. 1<238~7 



SYSTEM AND MET HOD FO R • 
HE^KOSURGICAL aJil'iNti ANJ> ABLATION 



BACXGROOND OF TEB IHVEHTIOff * 
The present invention is a oontin\iation-in-p^^* of 
application Serial Ko. 08/485,219 ^ filed on Jmm 7, iddS^AAK^ s^iC«-^/«^^ 
j fi . ttrxrttfej ,^>uC>>e.t le^aa^^OPfraoouG ) ^ vhiai vas a cont£nuat'i6n^in- 
part of 'I^CT International Application, Hational pkaW ' 

Serial* Ko« PCT/as94/051€8;' f iled on Kay 10, 1994^-fj^tiM^y. 
P ofcitet* icaa a^' 0004 4 4 ) ) , vhich vas a contlxmation-^iil^^^^rt or 
application'' Serial No* 08/659,m, filed on May 10/ X^^^^^^^^^l 
■ (Attuiiiej DuvX e V' 1 r ;?nt> r t ) ^n o Tr 4# whic^ was a contixroation-*in- 
^ion Ho. 07/958,977, filed on btotober 9, . 




*continnati€in«*in-part of application Serial Ho. 07/8X7,575." ' 
filed on January 7, 1992 (M i.i.a m .ij LPoyKct lG2Ja - 0004croij& )V tKe 



jfiiil* disclosurefl of vld.c^ are incorporated heroin by 
ref eresicfe. 

!• Field of Tnvention 

• The present invention* relates generally to the* field 
of electrosnrgery and, aore particularly, to surgical devices 
and nethods vhiA enploy hi^ frequenq^ voltage to cut and 
ablate tissne. 

- * The field of electrosnrgery includes a nnnber/^f 
loosely related surgical te^iniqoes.iihic)& have in conndn ^the' 
application of electrical energy to nodify the* stmcttcre '*cr ' ' 
integl^ity of patient tissue* Electrosurgical' procedures 
usually' operate throu^^ the applicatim of veiy high f^reguency 
currents to cut or ablate -tissue structures, whw^ the 
operation can be monopolar or bipolar* Monopolar tecdmiquM 
rely bn'extemal grounding of the patient, 'vheire the'suirgical 
device defines only a single electrode pole. B^lar devic 
ccmpiris^ both electrodes for the application of currant 
between their surfaces* 
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15. Th4 Aothod of claim 1 wherein the active 
electrode ccttpriseA an electrode .array including a plurality 
of isolated electrocU terminals • 



16* The »€ 
conducting fluid has 



lod of clain 1 herein the electrically 
conductivity greater than 2 ns/ca* ' 



17. • The net 
conductive liquid cosq^r j 



of claia 2 vherein the electrically 
as isotonic saline. 



10 # The nethod of claia 4 vherein the electric 
field intensity is sufficient to cause nolecolar 
disintegration of tissue Structure on the target ^ite* 

13. The aethod ^f claia IS including independently 
controlling, current flov miaajb^east tvo of the electrode 
temihals based on iapedan^^^Detv^en the electrode terminal 
and the return electrode/ 



20* She aethod of 

electi:x>de is an outer tubular 
insulating aeaber defining an 
insulating aeaber and the 
step including directing 'the ell 
through the inner lumen to 
the active electrode. 



idierein the return 
lemberAthe shaft including an 
Lai ii^sage betveen the 
tubular mesiber, the directing 
ictaiy conductive liqoia 
end of the shaft over 



21. A aethod as in cliim 15, further including 
maintaining a space betveen the dLecteode array and the body 
structure during the applying 



22. The method of claisiLai vherein the maintain 
step conprises moving the electrode array transversely across 
the body structure* 



/23. A meth< 
a patient body st3na< 




applying energy to a target site 
comprising: 



i 
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posi^ning an active electrode surface in close 
proximity to th^lirget si^^ . 
electrlcaUy condi^iiig liquid; and . 

applying k^i^ frequency voltage between the active 
elecitroda surf ace andVretum electrode surface, the high 
frequency voltage being Efficient to vaporixe the liquid in a 
thin layer over at: least iN^rtion of the active electrode 
Burf ace and iiiduce the discl^ge of energy fron the vapor 
layer* 

24. Ihc Mthod of clala 23 vberein the active 
electrode surface comprises an electrode array including a 
plurality of isolated electrode terminaiiv ^ . 




1 
2 

3- 

1 
2 

I 
2 
3 



^ 2S* Ae m& 
portion of the eneargy 
form of energetic el« 



nethod of claiai 23 wherein the at least a 
induced tr<m the vapor layer is in- the 
a vavelength in «»e ultraviolet 



of claim 23 wherein at least a 

f ron the vapor layer is in the 



27. «»• ■•tlwdW claim 24 %»lMUf«to tba isolatMA 
electrode terminals each hiy a contact area balw 15 



Ttxe nethod ot claim ^r'vherein the isdated 
electroae terminal* have circular contact surfaces vith aa 
area in the range Irom 0.01 «■? to 1 m?. 



<^ ~^^ce* includes at 




claim 24 wherein the electrode- 
electrode terminals. 




30. The method of claii^^wherein the electrode 
surface comprises between 4 to 50 el^ttLode teminals. 



ft 
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For; SYSTEM AND MSTMO D FOR • 

ELECTRosoRGicauj cdtxhio and: 

• ABUATIQH 



Examiner: M. I^dez 
Art Onitt .3305 



Assietant CoasaisGioner for Patents 
Washington, D.C. 2023X 



Six? 



RESPONSE TO RSSTRICTIOir 
REQOIREMENT iSiD AMENDMENT 

^ RECEWED I 



V 



In response to the restriction requirement nailed ' 
January 7« 1997, please amend this applicatican as follow • 

Please amend claim 1, 23, 24, 29, 30, 43, 45, 48, 52, 
54 and 55 as follow. 



' 1. (Once Anknded) A method for applying, electrical 
energy to a target sit^on a structure within a patient's body, 
the method comprising: 

providing an a<A^ive eljictrode and a rettim electrode 
electrica lly counled t</ a \ich frequency voltage source? 



positioning/ (anj 
close proximity %rith (the t; 
electrically conductiagF liquii 

. positioning Ca] 
electrically conducting li 
between the target site and the 



active electrode into at least 
in the presence of an 



electrode %fithin the 
generate a current flow path 
»tum electrode; and 
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PHILIP B. EGGERS etal. > 
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appl3da#'bSfr^<I««^ '«>J-t»9« ^ active electrode 
ana the retua/electiS^^^^t an electrical curreut 
f ro« the actL eiec^SfT^g** the body 

Sion of the target e5e. >a/to the return electrode through" 
the current flow path. 



23 • lonce 
patios 



„aed) A method for applying energy to a 
body structure conpriaingt 

^^^ ^ Vi^ct r n^ r rv^ ^ r^^nnft electrode 



the active electrode tourf acel In 
ret eite in the presence of an 
i; and 

lency voltage betveen the active 

retxam electrode (surface] t the 
_Jicient to vaporize the liquid in 
>rtion of the active electrode 
fe of energy from the vapor 



positioning 
close proximity to the t 
electricaUy conducting Ul 

• applylxjg a high 
electrode Isurfacel and Cal 
high frequency voltage being 
a thin layer over at least 
(surf acel and induce the disc 
layer. 

24. (Once luaended) B^thod of claim 23 wherein t^ 

active electrode (surface! co«^riWs an electrode array xnduding 
a nlMrality of isolated electrode VerminalSe 



29. (Once 
Arri^ive electrode (surf^ 
terminals. 



ded> The method of claim 24 wherein the 
bludes at least two electrode 

■ifetbod of claim 24 wherein the 
prises between 4 to 50 electeode 



30. (toce 
jtctive electrode* (surfacel^ 

terminals* ^ ^ 

iUo. (Oncetoekded) The method of cla^ 23 wnere^ a- 
aptfcd^ectrode laurfacA and ihe return electrode Csurfac.1 ^ 
"iaced apart by a distanceVn the range £ro« X to 10 -a. 
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5. (Once >^mended) The method ot daia 23 vherein the 
s^cptTe electrode [surface] and the return electrode cooprlae a 
bipolar array o£ isolateb^ electrode teanninals. 



48* (Once i^ended) A method for applying energy to a 
target site on a patienCv^xKly structure cooBprising: 

pr-nvidinq an ac^e electrode and a rftfctim ftlect-T^ 
electrical ly oonpled to a hlc|h frequency voltage eeiiygftt 

positioning (an] £l^active electrode Csurf acel in . 
close proximity to the target s!li^e in the presence o£ an 
electrically conducting liqoidi 

.applying a hi^ frequencJ\voltage between the active* 
electrode (surface] and [a] the xretttW electrode [surface], ,the 
high frequency voltage being sufficient to is^art sufficient 
enerigy into the target site to ablate several cell Is^yera of the 
body structure without causing substantial^ tissue necrosis beyond 
the several cell layers ♦ 



52 « (Once 
target site on a patient' 
providing an 

electrica lly coupled to a hie 




K method for applying energy to a 
structure conqorising: 
clectrecte and a return ^leg^TPde 

frequ?n<n^ vQlt&qg so^rceg 



ictive 



electrode (surface] in 
in the presence of an 



. positioning [an] the ^ 
close proximity to the target siJ 
electrically conducting liquid; 

applyix^ a hi^ frequency ^Itage l>etween the active 
electrode [surface] and [a] the return, electrode [surface] , the 
high f req[uency voltage being in the rai^.. from 600 to 1400 volts 
peak to peak. 



54. (Once »^nded) A method for applying energy to a 
target 'site on a patiene^^body structure comprising: 

providing an aeeiye electrode el^ff^yicAllv ccwipl^d to a 
tilah freouency voltage soui 

positioiiing [an] Jji^yactive electrode [surface] in 
close proximity to the* target s£<^ in the -presence of an 
electrically conducting liquid; 
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generati* a voltage gradient betvfeen the active 
, f««rfacel\i»a tissue at the target site., the voltage 

th. ti.su. tlm«i^-ol«»l« dla.ocUtlo». 

S$. (On«. «»e»a«» »• ~"»* " 

"°^"°'.:niiiirr!i^'i.> .1 n . ^ it r — ■ — ^ - 



applying.a Wgh fx 
electrode Isurface). and tal thft' 
vaporizing the electric 
layer over at least a portion ot 



voltage *etwen tl>e active 
stnrn electrode Csurfaoelj and 
.y conducting ll<3uld in a thin 
active electrode stafcfaee. 



^ Bxirfner has restricted thi». awlication to one o£ 
^.ollo-ingi^^ons.^^^^^^^.,^^^^ 

..ectrical^ener^^- a^^t^- electrosurgical syete. 

•for use with a high frequency power supply. j^^i.^ 

AppUcant elects 1 without trav«se. 

also notes^t a divisional appUcation directed to the Group . S 
also no^es c» ^ ^^^^^ 

claims is being filed concu«r«» j anendiBents to . 

Aoolicant has also made some minor claim 
. claims in the elected grom?. These amendments 

^ of the -^^^^ ^ relationship bet>«en 

r a^r::: ::tr eSr^es and the ^gh f req^cy voltage 

- — ny submitted. 
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^^llcation Ho. s 08/5^1,958 
Fileds Itovewbar 22, 1955 



) 
) 

} Bxamiaert HWCSBZ, M* 

) 

) 

) ktC ttaitt 330S 

) 
) 



Fori SYSTEM AND KSIHOP FOR ) SOTPXiSCQraUt 

HLBCIROSOR6XCAZ» CDmKQ AND) ^Migwttfpnyp 
ABXAXICai ) 



Assistant CoRoniceloner for Patents 
Kashlnston, D\C. 20231 



Sir; 

Before action oa the merits, please amend -the above 
Identified application a» follows. 
P 30<|t7 04/14/?7 08S61958 20-1430 030 204 13O*O0CH, 

■nr m BPEcmeATiWa 



On page xar^ina 14, delete the word •using* • 

on page 18<line 27, delete "voltages* and Insart — 



vcltage- 



On page «l7llne 5, between •occurring* and •the* 
xe3ioA.«* insert —in—, so that it sreade ••occurring in the 
region.. — . 



A 21471 



on page T^^T^ 36, delete •current- end insert - 



PATENT 



currenta— 



On page 



aarltoe 12, delete the word -laserV 



x^^ before the word 



J5- 

Pleas, canc.1 <aal« i^ai:'«<^3«^3^3«^«''^ 
Please a^end clai»- «-2a. 31, 32. ^ 

forth for ooawenieoee o« xeferenee. 



Please caxkoel dalM 

\^ (twice A»e«3ea) A »ethod for applying enW t«> » 
eaxaet site on a pati^fc bo^ otxucture conprlsinff* 
^ ^rovia4 «n laoti^l electrode £es^ a return 
elec'trode electrically celled to a hi^ frequency voltage 

-poaltlonlna the aitlve electrode. In cloae le^^^ 
the target elte la tte preeence of aa electrically cenductin^r 

't;^ rLg. f re^ voltage ^t^en ^ Uctl^l 

electrode ^ the ""ir^pSS ^TTl. 
voltage belag «f f Id*** to vaporize the fUjlfl f^^^^ Z^ioal 
Uyer over^ least a porticx of the lactlVel ^^^f^^^^ 
Ji SSL lx«*«* the discharge of energy rn rbr mnrr ^^^^ to 
^...^ with tfrori • t3»e v^por l«yw. ^ . 

^ (Twice A«eadodJ the n-thod of claim /aT wherein 
the lactl-el electrode ssaslBai con^«. « •Letrode array 
deluding a plurality of isolated electrode ter.rinal«. 



I 



i 
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PIOLIP K. BGGSRS et al«' PATgH? 
Applicatloa 08/5^,95$ 

Paqe-l : — : 1 1 f ; 


1 

2 

3 

1 

2 
3 


i^ jzf. Ounended) .The method of claim MT vhereln (thej at 
least a portioa of the energy induced Ifxaa the vapor lay«rt i» 
in the £om of photons having a wavelength in the ultraviolet 
epectruia* 

H- . I 

JS^^ (Amended) The loetbod of claim ^ wherein at least 
a portion of the .energy Cinduccd £rom the vapor layer] is in the 
form of energetic electrons. 

^ • Pi 

>r« (Amended) The inethod of claiii^34^wherein the 

isolated electrode terminals each have a contact gurfe?^ area ia 
raTKTT aboufc 0.25 mri^ to 50.0 Tian? theloV 15 «■?! • 




3 


2t» (A0 TlM mt^M>d of c3«ia 34 ^4«r«ia tat* isolated 
eXe<xx«d« tcrala*!* hav* ci^<^«r eoofeaefe eukCecee nith u la tbm vaas« , 
te« e.ox vo^ CO X X ^ . ._ 

Please cancel claims 2^mA 30* . w 

a 1 




(Jimended) The method of claim 04* %dxerein the 
electrode termixtals are spaced from each other a digtexice of 
about o,M95 t9:2ifl.^5 to'o.OU m. 




1 

.2* 

i 

3 

X 
3 
3 


32. ramli Tha ttetiwd o« dais 24 «4>0r«ia tha eleotawda 
assay la di»po«ad over a d!ba^ tip e£ an «Xectrofcui.ylcal pzcte* ^ 

/ - 

Pleaee cancel claim 33/ 

34. (A0 Fa^Ud} Oi« Bjetliod of el&iA 24 idiexala tba alectrode 
tesadaals ceavrlaa a aa^e^al with a rolatlirUy Ion tho»«X cc«A>ctlvlty. 

35, (A» riled) Nsba rtatbod b< elaia 3a vhezala tho «l©ctxodo 
ff,^^>^r1*^* coa«)riaa a matazial Meccod troa tha groMgp coosi^tiss of titaaimB; 
cuagstn*' platiaaa* alvBiauai aa^^iatalma. 

Please cancel claims iioB*^ 



HI 
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iJTuIt iM« aa oo« «it. t..p«fc. 

..jit r^r " - — ^ - 

P«»^^ ^ : \ 

* !7 lltliLl i. p<»5itieoe<l beev^ 0.02 to S « 
from th e txacgt eite. 2x -1— 

layer b» « thlcW ot a>^ 9.9? ^ 



„tu«i elects iA t~««««» 

the range fro. to lO—^ _ 

V " 




ilectxodJW • «* , 

tacti-1 electrode i^^^^^ of 

*^ • # wv« .l^etrieaUy conducting UiS**"* 
Hfff*'* T'''''ffri "* "e eleeera.«»**jr 

eonaacti^ty greater than a ^ 

^^^^.^^^ tH. ilectncelly conduct!^ fiSid 
>>lses iaotonic ealipe^ 



■70 
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PHILXP £• EGOBRS et al* 
AK>l±catian Ho.t 08/561,958 



i 

] 




1 

2 

.3 
4 
5 

7 
8 
5 
XO. 
XI 
12 
13 
14 
15 



//I 



(Twlcft Amended) A inethod for applying energy to a 
target site on. a patient body structure cotnprieingi . 

providing an [active]* electrode t^erminal and a return 
electrode electrically coupled to a high frequency voltage 
eourcei 

positioning the [aetive] electrode t.^nnina^ in dose 
proximity to the target site in the presence of an electrically 
conducting fluid Iliguid]; and 

applyix^ a high freqcuency voltage between the taetive] 
electrode tewninal and the return electrode, Jpia High freqoew^ " 
voltage being s\if£icient to iicpart sufficient energy into the 
target eite to ablate Iseveral cell layers of] the body structure 
without causing substantial tissue necrosis >f Igw tfr^, gUrffice..Qf 
^ym. K;>av> g f rTOefca«> underlying the ablftted hody s^yi>yt;\g^ tbeyond 
th« several cell layers) « 




The net]K>d of claim >6r vhereon the 

applyis^ step cou^irlsess 

vaporizing the electrically conducting fluid Uiquid] 
in a layer over at least a portion of the (aotlve) 'electrode 

terminal [surface] | and 

iziducing the discharge of photons tg tbg t^arget; pit^ Ifl 
r^^^t:acfc with [froal the vapor layer. 

bunended) the method of claim ^W' wherein the 
applying step cotz^risess 

vaporizing the electrically conducting fl^id fli^tuid] 
in a- thin layer <rf^ at least e portion of the active electrode 
euxfacey and 

inducing the discharge of energetic, electrons to <;hft 
^i^ro^g ^itg 4n contact iflth [froml the vapoT layer- 



30 




^ ^^^Z^ (Twice Amended) A m&thod for applying energy to 
target site on a patient body structiure conprising; 
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tO.072 P.19 



vmhtt K. EGGBRS et al . 
>pplicatic«ilIo.; 0«/S«l'«8 

* ' ■ .providing « active electrode «d a return electrode . 
, ^ » Mdh freattency voltage source; 
electrically coupled to^a ^^i^^^*^^, j^^^j^ la clo.e 
poBitionlng the tacU^l electroae 

^ ^-.«.«. In the presence of an eiectnca*.*/ 

proxinlty to the target site » 

co»d»cting XUXlfl tlliuldj ; and tet%«en the laetivel 

peak. 



S3e Otf ^^•^ 

voltag* U to the r«igc 



^^icxoiii tlx* high. 
5O0 volt» to 



tor applylns enorgnr * 



pr<^«ity to the target site in the presence ot an 

eondttctlng lUiid UHadll and ■ 

generating a voltage gradient between tne i 
, 'issue at the target site, the voltage 

electrode £esBeas&. field that fiS3 

\ y^ir^a sufficient to create an electric fieia tna* 

dissociatiwi sfT »Hf»1ntnqra';iffl- ^'^JS^ 

* (Twice J««nded) The n«tbod of claim iHrSdK«eln 

^^p^Z :°:^llectrode electrically coupled to a 

^'^:s;:irhir^:Uy ^^^-.^ — ^ 

electrode tsadiaL and the return ^ j^^^^l 

. vaporising the 

la a thin la^ over at lea,t a portion of the tac ti.^1 electrod e. 



1 

3 

3 

4 
S 
6 
7 
8 
9 
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1.251 1997 asaann 





PHILIP B. EGGBRS et Al, 

Application HQ. : 08/5«,958 -1> 
Page 7 ^ S» 




^piM'* (Anieaded) The netbod o£ claim'^ further 
cons)risi»g developing a fUm layar of vapor between the active • 
^lCctTor\r niH fttnieture Ctlswel at the target site. 


c 


please cancel claim 57* 

-rf- : ■ ~ 


\ 11 

3 II 

3 1 

4 1 


is* (A»ended) T!ht> method o£ claim 69 further 
comprising cooliog the tissue with the electrically conducting 

. ^ r-m f t n 'w^/^'t/nrt *'ViA ^r*inn^T^tTIT* T^fi« O^ those oOTtlionS . 


2 1' 

3 1 

4 1 
.5 1 


trtm. the hlflb trequeacr voltaael . 

^ S^. (Amended) The method of elaia^^dwrein the 
11 laji -iTir-iiirTi-t trmolntlT-T <?4«feal mrrfaee CtiPl of the 
j terminal IprobeJ over the target eite to alIo» ehe -. 
electri«aiy coaductli^ llaid Oiqoidl to contest the tissue - 
after the tissue has been sheeted to the glBrtri? tAftlfl thl^ 
1 fre^ieaey voltagel . 




»l«ase cancel clelws Sd^/ea they 
restricted oat. • '*' 

j elease add elains 80-lOS, ' - 


■ 1 ' 
2 

3 

4 . 

3. 
4 
5 

• 6 


1 -^^i^f (Hew) The method of claim ^^>>herein the ^ 
electrode height of the most distal i^jrtlon of the electrode 
terminal relative to the most proxlmiil portioft-of the electrode 
1 termiWexposed to the electricaily conducting fluid is in the 
r rang^/xrom 0.0 to 2.0 am. t.aL^i 

\ / Jb- ■« 

^ ^y^J>^. (M»r) . The method of >^>nd V>y\.hereln the" 

eleetrode terminal is sunounded and w^-porrod 'by aa Insulating 

1 matrix at or near the distal tip of the probe to electrically 

1 isolate the proximal portion of the electrode terminal fto- *»» 

I electrically conductive fluid, the insulating matrix coo?»rislng 

II an inorganic material. 



A 21477 



.25:1997 Bz34m 



X 
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1 
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4 
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3 



PHIIiIP B. EGGERS et al. 
ftppltcation Mo.« 08/S€l,9S8 

(New) The method of claim ^wheareln the 
inorganic material io selected froa the group coneisting 
essentially of ceratrdc, glass and glasa/oeramic coi««K>aitxonr, 

Jf. (New) The method of claim >?^herein the 
electrode height of the most distal portion of eny of the 
electrode texmiaals relative to the most proximal portion of said 
electrode termiaals- erposed to the electrlcalXy conducting fluid 
le in the range from 0.0 to 2-0 6m. 

(Itew) *»» wettoxa ot claim ^^Aeroln tbm 
el«efc*(>a« terminals ax« eurrounaed and evqpported .by an Hunaatlng 
Mtrlac at or near the distal tip of th« probe to electrically 
Isolate prexUnal portions of the electrode teradaal* £ro« the 
electiiealiy conductl-re fluid, the insulating matrix oonprislflg 
an inorganic vntexial. 

(ifew) The nethod o£ claim 9* irtierein the 
i^K^enio •aterlal is selected fro« the group consUtlng 
esseatiallY o£ ceraadc. glass and glass/cerw»lc conditions. 

(New) The oethod of claim Wr*wherein the distal 
eurfaee of the electrode terninal Is recessed below the surface' 
of the inimlatiag matrix by a distance fro« 0.01 wa to X.O wo. ^ 

jSl Or«w) The aiethod of claim AT %>herein the distal 
surface of the electrode terminal is flueli i^th the surface of 
the insulating eitrix. ^ ^ ^i. 

.aST C»«v) The iethod of claims 4«* and ^wherein the 
electrode terminal cooprises an electrode array including a 
plurality of isolated electrode terminals. 

Jtr, ttrew) The method of claim ^flTiAereia the 
generating st^ coe^riees: 

providing a return electrode electrically coupled to a 
hi^wr freqaokcy -voltage source} 
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S 

7 
8 

1 
2 
3 

1 
2 

4 



. ^-^jf drew) ^'-^o.ot^^r.^^i^''^'^ 
^ectroda C«^« the fc«r9«t; -Ite. . ^ 




3 

1 
2 

' 1 
2 

1 
2 
3 

1 
2 
3 

1 
2 



>ni«^vltlx the electncaUy conducting fluid to 
cooling tJ» tlswe *~ ^ portions of the bod/ 

seduce the ten^erature rieo o£ those porwoiw 
adj«c««c the target site. 

(»«r> «atbod ot claim ^Vberoin. Che anew 

the e»^tll^.ct^ 1. au^lden. to cause dlsaseociatle^. 
t Sli^^Satlo. of macules of the hod^ sjcture. 

4^ ^ a!be method of dai-P^vhexeln the encTH/ 
evolved by t^e enexgetlc "electrons Is greater than 3eV. 




V . la lees ehan^ouc X0»« atom«/em». 

a^ity o^^*he vapor layer is leas «»a 

fti«.) The»eU«^ofclaS«5^?£^^ 

» ww«SErhSw[en«cleatioa 
electrode teradael is configured to promo^te huhW. ^ 

Pauslng^^ormatlca of the vapor layer. ^ . 

^^«eu) The method of claia«3=b2iiS^ 
eicctrode tli^ ^ ^ -tact .urf acTS^nT^^^e of. 
about o^S ii^to SO w?. 

s/"^^ «»thcd cf clal«s4£«^^Z^i« ^ 

high fre^ i« 
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EHIUP S. EGGERS et al* P^™^ 
i^pUcation Nd.s 08/5€l#«B . <t 

^--'^^r: (Hew) Ihe i&et:hod of cledm s 45^ and &r therein the 
iJ^^^equency voltage is In the rabg€"'Koiii ebout 500 to 1400 
volts peek to peek. ^ . - 

^^'^^^^ 95*. (Hew) l!he i^ethod o£ claims ^ and 5g vhere inr the 
electrode terminal ie positioned betweyil' 0*02 to 2.0 nsa froa the 
target oite* - • %^ 

^X^iMT. (New) Ihe method of claittisjlfc^rrrl.ff? xhSToin the 
elU^^xode terminal and the return electrodes ^oirtirise a bipolar 
array of isolated electrode tenninale- . ' . ' 

VX^^^^^^ (Mew) The method o f daiao JMT and .^^ arther 
coi!S>ri«ing cooling the tissxie with the electjcicelly conducting 
fluid to reduce "the tenperacure rise of those pbrtiona ot the 
body structure adjacent' the ifaxgetf site . ' " ^ 

(Hew) The method of cla iat 3^. >dierein the cooling 
step indudeo teanelating the disWl surf aci of the active 
electrode oirer the target site to ^allov the electrically 
coadacting fluid to contact the tissue after the tiooue hae been 
subjected tor the electric field. . 

L^"^^^^^(Kev) The Biethod of daims ^and i^urtto r ^ 
coii5)rising evacuating fluid gcnerate<rat the target site ^th a ^ 
suction, lumen having a distal end ac^acent the electrode 
tenainal. ^^.^ > • " , ' 

<^ i ^ * 1 

^ie<-. (New) The inethod of dains ^ and ^Wherei n the 
site ie a tumor within or on the patient •s body. 

-ici. (Hew). The method of claims Jk9 and >r wherein 
the electrode terminal comprises an electtode array including a 
plurality of isolated electrode* terminals 
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ro.072 p.ts 



jipplicatlon 



PATENT 



Claim* 23-105 are pending. 

Xpplicantie have canccUed claims # 
. or>^ ntretiarcd a few minor amendmenta to cue 

""^^ l^tf^er claim the features o£ tto present 

been -^^^^^^ featurea axe full/ 

described in the present uxweation ana w. . ^ 

entered. ' .^ne-nts "believe all daius 

Znvle.^ of the foresoing. Applicants ne^* 

ihe Issuance o« a tor«al Hotiee o£ »llo«W at .an 

relieves a telepl^ne conre.ence ^ ' 
i^ecution C this- a^lcaticn, plea... telephone tb. 
• undewiS»«» at 326-2400. 

jt,^0peet£aU7 submitted. 




iti^wirr«!2422 
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I hsety 0)% lift Id emtfiiAfcfia k bting 
deposM (rib tic tUbd Stales fteU Senin « 
Mdmnalb M Mwiope xMnsndtac 



PATENT 

Attorney Docket. No. 16238-000700 



IH THE ONITED STATES PATENT AND TRADEMARK OFFICE 

APPROVH) 



la re Patent o£: 

PHXLZP £• EGGERS et al* 
: «IWter«S7»^^ 5, 697^ 882 
-issne .Date: December 



) 
) 
) 
) 
) 
) 

aw7 ) 
) 

For: SYSTEM AND METHODS FOR } 
ELECTR0SUR62CAL CUTTING AND) 
ABUTION ) 

) 



Conmissioner of Patents and Tradenarks 
Hashington^ D;C. 20231 

Sir: 



REOOEST lOR '•«^*™«««»^ 
CERTIFICATE OF CORRECTXW ^ 
DNDER 37 CFR ^1,323 



3 



Pursuant under 37 CFR SI • 323, Applicant iS&aits a 
certificate of Correction amending claim 23. These%mendments to 
claim 23 have been made to correct typographical errors that were 
made in Applicant's Amendment filed on March 25, 1M7. . During 
that amendment, Ap{5licant amended all of the claims to replace 
the term liquid'' with ^fluid''. In addition. Applicant amended 
all of the claims to replace the term "^active electrode'^ with 
"^electrode terminal'^* . * 

In claim 23, however. Applicant mistakenly forgot to 
replace the term ^active electrode'' with "electrode terminal" on 
line S. This term on line 5 derives antecedent basis /from ^an 
electrode terminal^ on line 3 (also note the referenda to 
electrode terminal on lines 7 and 9 of claim 23) . Accordingly, 
in order to correct this error in antecedent basis. Applicant 
wishes to change ^active electrode'' on line 5 to ^electrode 
terminal** 
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Patent Mo. 697^ 882 
Philip Eggers et al. 
Page 2 ' * 

SimUarly, on line 6 of claim 23, Applicaiit replaced 
^liquid' with ^terminal^ instead of replacing it with ^fluid-' as I 
in the rest of claim 23, and the rest of the clains* In 
particular, note line 8 of claim 23 which refers to the fluid, 
clearly deriving antecedent basis from an earlier recitation, of 
^fluid'' in the claim* This antecedent basis must come from line 

In addition^ note dependent claims 46 and 47, which also 
refer to the electrically conductive fluid* These claims depend | 
from claim 23. Finally, A^licant points out that the rest of . 
the independent claims in this application (&alms 48, 52 and 54 
were ajnended to r^te the step of -positioning the electrode 
terminal in close proximity to the target site in the. presence oj 
.an electrically conducting lliquidl flttid^> I 

Accordingly, it should clearly be seen that the above -j 
changes merely correct typo9"P"«^ errors made by the Applicanj 
during prosecution of this ca[se« I 

The desired corrections are set forth on form FTO lOSOj 

enclosed herewith. , 
Enclosed is a check in the amount of $100-00, pursuant 

• to 37 CFR S1.20(a) • 

Respectfully submitted. 



MX. Raffle 
Reg, Ho. 38,585 
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ArthroCare cbrporatiwi 
595 M. Paatoria Avenue 
Sunnyvale, California 94086 
(408) 736-0224 
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WAITED STAm PATENT AI® m 

CERTIFICATE OF CORRECTIOK 

PATENT NO. : 5,6W,S82 
DATED : December 16, 1997 
INVENT6r(S): FUlvE-Eggeiseial. 

It b cemfied that error appears in the above-kSentifled patent and that aald Utteta Patent la 
iMrebr corrected aaahch^ini below: * 

23. AmetlK>dforappfymgeDei;gy taatarset^ 
CQEDprislog: 

pravklaig an dectrode tennind ai»l a re^^ 
bl^ fiequen^ voltage soisoe; 

positiomsg tibe [active] dcctrode fennipal in dose proxurnQf to tbt taxget die ia 
the preseoce of an eJectdcally cofxfttctiDg [tenmnaQ fio^ 

appfyiDg a hi^ frequency vokage becweea die decccode tenmnal and the retuni 
electrtxle^ tbe fieqaeo^ volta^ b&g soffide^ 
least a ponioh cf tfae electxode lemaEial and to ioc&itt 
in c^itact widi flie vapor lajfcr* 



latent No. 5,697^ 

Now #r M^Im 

John T* Raffle • L 

ARTHROCARE CORPORATION 
6d5 N. Pastoria Avemia 
Simiiyvale^Callfbmla 



flOFbim 1050 Imo^lMI; Any OocfcMll»4 16239000700 
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HOnCE RE; CERTIFICATES Of COM tOH 



DATE iQL'^-'^T on «. 



SUBJECT: Ce«tiriateofC««netio»»equei»i»f«l««lW«._ 



A itsjHJCBe to ihc followbs ^*«o(sro re^uejted unA ttspeet 10 ihe ieeo«Hwiytet iwj»«t for a cetiiCcak of cocrectiML 

1 1 . VooM tbe chui tc(s) cc^«c$tcd oDder 37 CFR I «ecis6tuie acw oMScr or re^nre i rtxiiDw i rt o n of ihc ippticado 

2. Vouk!ih«chinge(5)lt<jii«t«diiHkr37aFlllJ»MMe^ 
the eximmct a Ihe palcfllt 



□ S. Ifdiemicndnxocfikd 



ancodneac b»v« UcA coten4? 



TO: CERTTFKATCOFCOWECnON BRANCH 



DATE: 



TlKdceisi<»ftptfriS54ea»agK»)l*q^^ 

Q XYES . D HO D OmuaMh^ 

Q4.YES DhO D CooaeaifbelQw 

□ lYjeS QhO □ CbfMiartiWo«r 



wry 



nOlOMIREV IWt1> 



U.S. DcPAKIMOfT Of 4 
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UNFTED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5.697,882 - 
DATED : Dcccmbtr 16. 1997 
INVENTOR(S): Philip £• Eggos cl al. 

tt i« certir»ed that error tpp%vs 'w% the above-fdenillied f>ate(U and that said Letters Patent is 
hereby corrected as shovm below: 



5Z The mcdKxl of claimij^LftU^-feither comprisli^ cooling ihc tissue with the electrically 
conductiiis fluid lo reduce ihc tcmpcmtuic rise of tttosc portbds of ihe body stniciure sdjacfeni ihe tu^ 

, The method of daiins « o y ^ 4S tUither con^^rising cvacu.aiing fluid geaeiatcd at flie taiget sHe 
viche suction hunts having a d^enTadjapeoi the electrode tenninat. 

}5. The meihod of claimsJ3oj4jLatf»rciD Ibo larget stie is a nitnor within or on die patient's 

dy. ' 

56. The ined»od of clai ms 4S ct: a wherein the ckcirode terminal comprises ao elecirodc array 
dlr^ a phiraGty of isolated elecnode terminaU. 



Mailing addrm 9f seotftn 



John T. Raffle 

ARTHROCARE CORPORATION 
595 H- Pastoria Avenue 
Sunnyv^» California j940a6 



rrOFofm 1050 imodT^dl; Ally OocUttlo.^ 1023*000700 



Patent No. 5.697.8S2 
0 
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^dcuxruo xBis mut xi »x or 
'-^ fmtca z« A OPT or 

O waen i« A cir or 

1I8SC8 IS A cxr or 
s MBScnUActror 

KazcB IS A or or 



Of 0</07/^S »AT 
C%/A4t^W 04/03/f S tAT 
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P A T E M T 




. Patent 
Date of 
Hame of Patentee 
Title of Invention 



5,697,536 
December 16, 1997 
Eggers et .al. 



Prior Examiner: 
Manuel Mendez 



SYSTEM AND METHOD FOR BLBCTROSORGICAL 
COTTItlG AND ABLATION 



REEXAMINATION REQOEST 



o 

O 



ni 
o 

'v3 



o 
o 
c 
o 

VI 

a 
I* 

W 
U 
O 
O 



Commissioner o£ Patents 

and Tradesnarks 
Box BECXAN 

irashii)9ton, *D«C. 20231 



cERTtncm OHocft yt ctk i.t: ib« OAd«rtioMd b«x«br 

etrtUlM kfc«t this i»ap«c ^ p^H, m acjcsllMtf 
to«T«ia h*U^, b«iAg 4«poMttttf with tlM ttnlMd 

sucp ro«t«l »«rvict. oo OM tfau sbowa Mow wich 
soif ici<*t iK»«c«9« fine cUm mU la M «M«9tap« 
•doiwifttf to thot 

CoanlasiecMr of f Aims *ad tradwucto 



» doy of JftMMter* If 

lOAiAOB c. rum • 

»09. so. 30»0t4 



Dear- Sir? 

Reexanination is requested pursuant to 35 U«5*C. SS302-307 and* 

37 CFR Sl.SlO o£ the above-identifi ed^ patent • The following items 

• * 
are enclosed* * 

I. ' Prior art relied upon ai^ a VoWpTO-1449 (37 CFR Sl.SKT 
Cb) {3>). • . 

'* . 2e A substantial new question of patentability raised by the 
above prior art. and the -pertinency of the pited prior. art 
of the clains for which reexamination is requested is -set 
forth in the attached STATEKEHf- OF NEff QOESTIOH OP 
. PATENTABILITY (37 CFR (b) (1} and |2)) . 

3. A cut-up copy of the original patent showing single 
columns of the patent reproduced, on one side of * h 
separate paper (37 CFR SI .510 C^) (4)}* 

* 4. The signature below .certified that: - 

A copy of this, request and all accompanying papers has 
been served on the patent omer at the' address provided 
for in 37. CFR SI .33^0)^ by depositing the documents in an-^ 
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O 



envelope bearing first class postage in an official u«s. 
Postal Service repository at the date set forth below 
addressed as follows: 

• ^ . • 
Name Hira V> Thapliyal ■ ' 

Arthrocare Corporation , 

Address 595 North Pastoria Avenue 

Sunnyvale^ California 94086 

5* A check in the anount 0^^2^520.00 is attached. (37 CFR 

SS1.20(c) end 1.510(a)). 

• • • 

Pleas, charg. any deficiency to Deposit Account 
Ho. . 

Any refund should be nade by check. 
The name and address of the person jnaking this request is: 
^ fi Ma»e*William C. Fness 



Reg. Ho. -30^054 



^ 0i . 10951 Sorrento Valley Road 



Address FPESS S DAVIPEMAS 
10951 Sorrc 
Suiteir-G 



^ • San Dleqot OA 92121-1613 



]t L Tel. No.: (858) 452-X293 

Q fj Facsimile Ho. (858) 452-6035 



^ E-saail: fuess6 funtv.com 

a O 

*ij -5 Please address all future correspondence ais follows: 

William C, Fuess 

FOESS t DAVIDEHAS • 

10951 Sorrento Valley Road 

Suite II-G ' . 

. San Oiecor CA 92121-1613 



Dated: 



. Respectfully submitted/ 

F237~l9 



Oecenbek 23, 1999 Williaa C. Fuess 

Reg. No. 30,054 
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StATtt1£HT OF MEW QqESTZOK OF PATCMTABILXTT 
I, Patent and r TAimjt for v^ieh Reexamination is Requested 

Recxaalnatton under 35 U*SX. '$§302-301 azfd 37 CFR SI. 510 is 
requested of U.S. Patfent No. 5,697,536 which issued on Decenbec 
16, 1997 to Eggers et al., and is assigned to Arthrocare 
Cozpoxation (hereinafter * the Eggers '536 Patent") . Reexamination 
is requested of claias l-3# 14, 16, 22, 27, 30, 33, 38, 41-4S, 
55, 57, 60 c 63, in vlewof U.S. Patent Mb. 4,116,198 to Boos 
(hereinafter "the Roos •198 Patent"} . It is noted \Aat the Roos • 
^ise P&tent was not before the Exaniner daring the prosecution of 
5 c Eggers ^536 Patent. \> 
a ^ Statftinent r^f Substan tial Wew Oaestion off Patentability* 

O ^ The Eggers ^536. Patent is directed to devices exaplo^ing high 

^ frequency voltage to cut- and, ablate tissue* (Eggers *536 1:19- 



^ The Eggers '536 Patent discloses and clai&s electrbsurgical . 

^ ^ devices that acre designed and intended to be used in ccoidactive 
. fluids suc^ as isotonic saline. The eiectrosurglcal device ^ 
generally includes a current sv^lyixitf radio Crequesicy generator; 
an active .electrode^ or. an "electrode terifllnal', mounted near the 
tip of a surgical probe;. a return electrode positioned rearward 

of and in a spaced apart condition froa said active electrode; an 

» ■ • 

insulator separating the active and retttXA eleetcodes; and, an 
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UNITED STAH^ffARTMENT OF COMMERCE 
Patent and TradWAlc Ofllce 





AHORKEY DOCKET MO. 










ARTHR0CA&EC0RPORAT10K - 
680 VAQUCROS AVENUE 
SUNNYVALE CA 54W5-3523 


EXAMWER 1 








ART UNIT 


PAf>ER 1 



MENDEZ.M. 13 
MTEMAILCO:MOV£MBEX.1S,20«2 



Please fmd below ancVor attached an Office communication concerning tliis application or 
proceeding. 



O 

o 
o 

as 

Q 

!R 
O 



CenMnb«locMr of PaUnIs and Tn4«inHta 



ce wiBarn C. Fuess. a^'partir. 
sttontsy 



211 

A 21877 



Office Action in Ex Parte Reexamination 



CoaUoINo. 
60/005,601 



Ml 



Examkicr 



Patent Under ReexamlMttoQ 



Art Unit 



aS Responsive to the corofmintcaflon(>) Oed on /t/^ ?<V2> bQ Thb •ctten m»de RMAL 

cQ A$talemcik wuter37CFR1.530ha$no(l>eeorece^ 

A shortened statutoiy period for respcme to thb action h set to exptreXrnonth(s) from Iho fnaffhg date of tNs letter. 
Padure to respomJ within the period tor response wB f e$«ll In tcnnlnatJon of the proeeedfos and Issuaitca of an •xpaii^ reexamlnabon 
certificate Ifi accordance wfth this action. 3? CFR iJSSCKd), EXTEMSIONS OFTIME ARE GOVERNED BY 37 CFR «$0(c|. 
If the p€ftid tor response spedlied abo/e Is less than thlrt/ (30) days, a response wfthm the statutory mtiMntim of thk^ (30) days 
be consfdered fimaly. 

>wtl THEimOWlNGAnACHMEra(S|AI«PAR^^ 



3. □ lnlaMevvSuiivfiacy,PTO-47< 
4; B S9&ConmmMhnSh0&L * 



1. □ HotoorRcfcrc<iocsCae4by&iambier,PTae92. 

2. □ lnfornalion*DisGloweStatemef<PTO^ 

Altn SUMMARrOFACnON 

ta..B Ctalntti:fipcesut4eatoree9candMt»o^ 
tb. O Claims aw not «rt)|crt to reexamlnafioa 
^ O Claims __^lwve bean canceled hthcpresentrcejc^^ 

3. □ Clabns are patentable antforaonftiroad 

5. B CWms'iiLareniee^ed, 

^ O Ctabns are objected to. 

(& □ Tbe^rowinos^flMon: araaeeaptafale. * 

.□ ^proposed towfr^jcowe 
pt 'O Adcnovdedgmena is inadaoriheprioclty claim ta^ 
H a)b All b)a Some* cOMona of the certified copies b«va 
lQ beenraceivad. 
2O not been raoeiyed. 

3CI been filed In AfpbMbon No. . ^ 

4^ been filed birecxamfoatfon Control W&.^^ 
sO beeniacdvedbythelnternatkmi Bureau bif>^ 
• See the attached daaded OTico action for a fist of the ce^ 

0. □ the i^oceedingappears io be In <»ndltlon for issuance of an aJTpa^ 

mattm, prosccimon as to the merits b dosed In accordance w9h the practice under ac/M^ 
' 11.4530a21X • . • ^ , • 

to □ Othei: 1 



c 
rv 



VSf 

PTa4se(RM,040i> 



OfTiee Action bi Ci Paite ItMXMilnatton 



Part ef Paper f«.H4^. 
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AppBraliWContfol Number: 90ra05.60i Page 2 

Aft Unit: 3763 

DETAILED ACTION 

Introduction * ' . 
The prosecution of Reexamination Na 90/005,601 originated wiSi the fSng of a 
Reexamination Request on December 30, 1999. The Request Indicated that the 
requester considered dabns 1^, 14, 16. 22, 27, 30, 33. 38, 41-48. 55. 57. 60. and 63. 
of Eggers. el at, U.S. Patent Number 5,697.536, referenced hereafter as Eggeis 'Sae. 
asba'ng anticipated by Roos, U.8. Pater* Number 4.1 16.198. referer^ced hereafter as 
Roos '198. After a complete review of the roems of the Request, the examiner of 
redord concluded thai Roos 198 raised a substar^ question of patentability, 
g Ck)iwequenlV. an order granting Ihe Request for Reexamlnalionw^ 

§ Feb»uary2.200a TheorderwasinanedforasecondtimeonCta^ . 

T. 
Q 

» The arguments presented by the Request concerning Roos '198 Were addPBSsed. 

y. • ' • ■ 

in a final decision by the ©camlner of record and re>^ewed by a board of pnmary 

^ fexairiners that convened to areOyze the dedaon and a final determination. 

^ However, before the maili^ of the written decision, a new 1^^ 

• Statement (IDS) was Hmely received on June 19. 2002. The IDS comprises of 

• * * . * • 

evidentiary documents pertlnenl to pending IKgalion a the United States 

in the Slate of Delawaro (Arthrocare.Sult-Oelaware. USDp4>. oa.^.A. No. 01-504- 

SLRJ. . 
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AppRcation/Control Number 90/005,601 Page 3 

/MtUnit3763 

In vfeiv or the new documenls submitted by Ihe IDS, the examiner of record has 
decided to divide this prosecution in two sections.; .The fir^ sedibh addresses the 
issues orlginafly presented by the Request concentfng Roos Md8 and summarii^ the 
patentability concluston as it was decided bf the exarniner of record prior to the receipt 
of the new IDS. Finally, the second section addresses new rel^i^l references as listed 
in the IDS received on June 19« 2002. and more spedftcally, Ihe Supplemental InvaTKlity 
Response irK:kjded in ihe sii»rMedlQ3pac^ ' 



Seclton I: Analysis of the Roos Paten| 

O ' • 

O . • . * ' 

9 MercareiuO consideration and review of Roos M98» it Is hereby found iha^ Roos 

« • • ' . 

3t M98 does f)otantic^dle or rerider obvious any <tf the independerAdaims of rec^ 

C5 

^ variety of reasons thalwin be disciJs;5edt)elow. . * 

yi InieqyreidUoiicfthePreamblo 
O 

ft The preamble of daim 1, disdoses "an electrosur^p^ system for use with a high 
ff eouericv fxiwer suopfv artd an etectricanv condudinQ fixid suddIv^ . RIsnotedlhat 
^elherapreamblecbhirtilutesalimtedontoadairnfe * 
-the facts of e'ach case in ynewtif the daimed hverdion as a whole. See." In re Stencri. 
828 F.2d 751. 4 USPQ2d 1071. ]073 (Fed. Cir. 1987). Additionaly. (he fsreamble of a 
daim does not Kinil the spope of the daim «(hen 8 mereiy.s^e^ 
ii^nlion. In re Pearson. 494 F.2d 1399. 140au 181 641. 644 (OCPA tB74y. . 
However, lemts In a preanble are constfued as fnnitations wh^ 
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^ PBge4 
ApplicationfConlrol Nuroben 90/005.601 

Art Untt 3763 

inc. 916Fid663. 688. 18USPQ2d 1436. 1441 (Fed CIr. 1990) (quoting) E«!s1|^ 

• . ..^.^Con.7^F^de68.696.221USPQ669.67S(Fed. 

Cir) cert.Denled.469U.S.8S7(1984). A«houghno-Iilmustesr e^6tsasto>«hal 
effect shouklbe accohled to-tenns appearin9lnap.Bani)le. « Patent .pplieaHon in 
^p.-^^ ^ eHn.Hrt be re--''— H^termln e -' "^-"--♦♦^ ''^^<^ ^ 

^ ^..^ .dd iti- r" ^ jnlmdontOfV lanqoaq,. Ssa^JQ 
■ reEsy!^30F^147^.1479.3lUSPQ2d1671.1673.74(Fed.^^ 

I . § 1962.-3966 (Fed Cir. 1989). 

! C ' . . 

I . C Accordin9ly.arevle*crfmespecifca«ion.n^^^ 

, 8aes63^.lhalf«u«1teapecspedh«vley^^ 

g c«nduc^Bquld(50)ls*c^^«1^1.-«*^-'V'««»-^ 
v«m«hedeclro«^calprc*>e(10)asshavminli9^ 

colun«12.lines26.28.«^spec«lc^«cJ^ 
(e.gl feotonic saBi») is caused Ui fliw along «he 

lnvie^oflhefore9oing.tt^phrase\inMPririrnltyr^ 
preamble of daim 1. ,««lbe Werpreledlnvie^of the spedficaHoo as a Imilatlon 
,fcctosln9an«dlcaIconlar«r(e.g..rv 
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Appftation/CortlfdNun»ben9(M005,e^ Pago 5 

ArtUna:3763 

(SO) $uch as Isotonic saBne. The medical cortalhef 1$ In fhid cenrimunicatlon with the 
probe (loy^allowing the eledricany condading liquid lo make contact with the electrodes 
at the distal end of the probe (10). AddttonaBy. in the last portion of claim 1. the phrase 
..K^ fl.;-^ path havha an tnlet aH » p>«.rt to be fluidty couoled to the gtedrically cofwhictive 
|jyWaJEEhft«equivocallysu99este ^ 
.■.Hnr^nv condudinn fluid suDohT to be a stnictuf al grotetioa Cteariy. the phrase 'aa 
oterfriraBv conthjcfinn fluid suDolv' Qives fife and tneanlng lo the fcwenlioh claimed, and 
therein must be considered In the assessment of patentabiray of daim 1. 

c * • 

5 AssessmeatofPatenUbmfy 

S The|toos\19BPatentneverdes«il)e8lheu»of'«edri^ 

C durihget^arosurgery. The Roos '198 Patent only disdoses the use Of an unspedBed 

• •^/ashing liquld-thatltov« through the endt»c^ 

^ electrodes. See Roos'lSB Patent at 4:51^. Fig. 1. The Roos 198 Patent does not 

^ slatelhaithe^loshingr•quidrlhatlssupp!iedtolhere9lonof^ • 

^ eledrkaBy conductive fluid. Thbomissfon is significant, because numew 

conductive washing Bquids. such as distilled.wdter, glydne. sorbitol, and the Bke, have 

been used in etedrosyrgery and are stHI In use tpjJay. See, e.o.. U.S. Palent.No; 

4.936,301 to RexrotK d aL at 1.-62-64 and 2:4-7. 

»- . ' • 

In fad, the Roos 198 spedfic^qam*^ dear that fhe %«shing 

' ■ deliveredtothesurgicdsileintheRoos;i98Patentfe'i»tdedilcal|ya 
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AppiicationKWolNurnben90rt»5.601 
AftUnit:376S 

ROOSM98 Paleni stales alcolumn6. Fn^s 51^ that the neutral eledfode 11 in the 
' foanof8sleell>andrests^thetl$suefelai^areafenn.sothalgoo^ 
• . contact b ensured- if the ^*rashJngBc^iicrv«s electrically cotkI^ 
. no need for the neutral electrode to rest on the tissue in large area fonn to ensure good 
electrical contact Bectrical contact between the.neutral eicctrode.and the cutting 
electrode>wuldbeensuredbythe-washir^licp^ Tlie statement in theRoos 
. 1 98 Patent that tissue contact v^th the neutral electiode Is needed to ensure eledrical 
contart plainly shows thal»he^«sNngIk,uir described In 
.0 o«t hava t>eeiY 'J^^trf'^ny conductive. 



O 

a 

3! 



• A.later4ssued patent to (he same named hwentor. U.S, Patent No. 4.706.667. 
O referencedhereafterasRoos\667/der»onstratesw^ 

BquicTdisctosedintheRoos'lsePalenlwasnotelec^ 
u PatenlcIalrT«prtorityto6erinanPatenlApprcationlfe252171^ 
q as-Gem«nPatenlApp6caUoo-. The Roos '667 Potent e)cplains at column. 1 lin« 14- 
^ 29thalthedevlced^edlntheGernMi»Patent/^Bcation(andthusintt^ 
M98 Pater<).didnot work to cut llsswi because the rn^ 
eleetrodesv«sno(electricalyconducliv©: 

•InataKWrtielectro^surgicalhfehfteq^ : 
OS Ma 25 21 719) the neutral electrx)de admitledy arranged in.the immediate vidnlty 
of the cutting etedrode. » te hovwver so separated from the fi^^ 
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AppIicafionAConlrol Number. 90«)(K,601 
ArtUnit3763 

by as arrangemenl In ai endoscope, that n can orty 

culling elecbda eledrolytlcally via Iheseccellonvvhigh fe present during lha cuttino 
process. Asa fesult.Klsdiflk»ittoii«lnteinthecurrenlinlen^ 
free cuUinQ in a required predsely defined manner k the cutUng electrode. Thus, if the 
power setUr^ at tlie rX generator b too high, bums can resuU or. if the power setting is 
iooW. thenapoor cut or indeed Ir^ury occurs because the fissuet^ 
the culling etedrode as a result of coagMlalioi? processesf. 

According to the'Roos -667 Patent, the device disdosed In the parent applte 
i ,oth^RoosM98Palent(andthusintheRoos'198Patentllself)didnotworkbe«^ 
i Uier^wasinkflidentel»dri(^coniactbetw^ 

§ o«|ui/ev^ihouihtheeledrodeswen»lnthe-^ f 
theRoosMSePatenthaddeSveredelectricalVcorido^ , 

^ aslsotortcsaIine.thenUieRoos'667P9tertsurelyy»o^ 

§ o^cutlingaridn^eleclrodes-onlyenlerintoeledricara 

the^aetionvWchlspreserAdurir^theaA^ |fRoosM98haddenvered 
eledri^ conductog fluid to thi tissue site; there 
. connecfionbet««enthecuttin9.andneulraetectrod^ 

• cof^uc8ngiluiditself.regardlessofv;hdherbodiVsecree^ PNn^r. 
Roos '198 used noncorvduding "Vrashing BquicT aril attempted to rely on bodily • 
secrefionslhKnthecutiingpiocesstoipalceth^niK^^ 
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AppBcaUoiVConlroJ Number. 90/005.601 

MUrit3763 

« ".CAT PaienL these secreHons did fwt make the non- 
conductive. According to the Boos 667 Patent, these 

eonduc^ive^«sMri9l^«^drelectrkalycondb^ • 

* ' * • 

e ^ Patertlexplatesalcolun«4. IneSO: 
O 



• fc,caKlu*)abecausetbeRcos'198Patentdoesnalcfed^^ 
eledrosu^al^-on^lhepreser^oceleclr^ 
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AppBcaUonfContrd Number 90/005.601 • ^^9^ 9 

MUvt3763 

ri..ard?an Indus. Corp.. 75 F3d 1558, 1566 (Fed. CIr. 1996) fTo anticipate a dairn, a 
reference must disclose eveiy eleroert of the chattenged daim and enable one skiOed in 
the art to make the antldpatlng$i*jecl mailer."). » 

• • • 

Section tl2 References disclosed In th e IDS dated June 19, 2002 
C/a/m Pe/ectfbiis 

In order to eypetfi^ the prosecuUon of this reexairinaUon, the examiner of record wffl 
^ make direct references to the Supplement lnvaBc%Re^^ 

O Debware. USDC-D. DEL-CA No. 01-504-SLR) submlUed with the IDS package dated 

O . ' 
91 ^lune19,20Ql 
(B 
C 

^* 

J SSUSC$102 

J]I • The following Is a quotation of fte appropriate paragraphs of 35 aS.C. 102 that 
O fonn the Wis for the rejections ufider this secBon made in thfe 

ro 

A pcf5on chdB be enfilled to a patcfl wim - 

CM the liwen«on v«s pateMed or«Jecciib«i in • 
o/cofoft»>tehthbco»»iliy.mprethaoontyttf 

St»tt$. * , . 

(e) Ibe hveotion wa« de«:ra>«d In a patent granted on an appOcatfon for pateiA by ant^ber I9ed fcithe 
Urtlcd stale? before the bivenfion thereof by the applicant ror patent* or on an WefnaOonal apptaOMi 
by another who has lulOled the reqi^emenls of paragraphs (1), (2K w»d (4) •f ^tOon 371(c).of IMS 
tide before the imrenSon thereof by Jhe afiplc^ 

- , 

The changes made to 35 U.S.C. 102(e) hy the Americah Inventors ProtecSon Ad 
' of 1999 (APA) do not appV to the examination of Oiis appticatfon ds the applicali^ - 
being cxantined was nc* (1) filed on or after Novemt>er 29, MOO, or (2) vdunlarly 
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UNITED STATES PEPARTMENT OF COMMERCE 
Patent Juod Trademark Office 

Mtes: ^(sssi^ccMtsscr^ FCR PATens 

WB^ingbiXDCaaZSt 



i 


APPUCMlONHQi 
COmROLNO. 


jrUIGDATE 1 


flRSI NAMED INVEKIORf 


|JVnoRNEYDOCK&THa. | 






" DECEMBER K^im 







ARUiROCAKE CORTORAHCM 
6S0 VAQUEROS AVENUB 
SUKKYVAIEi CA940S5«3523 



EXAMWai 



ARTUMT 



MENPBZtM. 
I PAPER 



1 



ym 16 

PAISMAOKfr: MARCH U, 3003 



Please flml b^tow and/or attached an Office comrounicatlofi c€>i)cemiAg Ihfe appllcaUon or 
proceeding. 



Comnib^loneff of Patents and t«t»dQm»flca 



cc WBtam a Fuess, 5** panr 
attcmay 
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CoMrolNo. 


Patent IMer RecjiamlnaUoA 




Notice of Intent to ksuB 
EXPbm Reex^ndiion CortUicBt^ 


90/005,601 








EKomliwr 


AltUldt 















t« B PrM*aj6oncn<h«inerftsb (or remdnc) closed iA thh ex parte f«mi^ 

fcopeidnsatfkeWillMveottfioOISntf^^ CC 37 CFft 131^i). ACoffiflestovirii bAlft»ii«dln>MMer 

(b) □ Pfttont o^cf'^ UU retpoittt mod: ....^ 

(c) O Pstonl cMn^ft Muro to tito 911 appropiWe m^cASO to ifoe Otteo acQon maloC . 

(d) □ PoM fMivno^ raKrelo tim^Ht mi Appoal Meipt CFR 1*102). 

Statu of fir fftrto fUemntattooc 

(0 Choi^HtheGpo6Me«So«DVaa. □No 

|h) Status oftheOoMt^ 

(1) Potent cbtw<o> cenflnnott f ^ 

f2| Patont ciaim(s) amendod (hducSnQ dopcAdoc* an amcadod cloba(o}): 
C3| P«t«iltdelrn(t}€oiKdltd:^.^ 

(9) Kovi^pcmntodcaiicolltdclofeM:_^ 
2.13 NotoibeattachodstBt€fnentofrea9pf»foipat«ntatlB^Bi^^ 

pattnt ownof regardno reasons for pzXttMSStf andfor confirmaOon must bo atAindtod promptly to «>roid procoRano 
doftySb Such rubihlufoota) should bo labdodt*Opimioats On StstMncnt of RoasiMtt lor t^atentotAy wudhr 



XO Not* ott9oh«d NOTICS or RETEREffCCS CrTa>(PTO^d^ 

l^»att»c}^U6T0rREFEREhlC€$CnB>(PTO.144fi). 
$.0 Thadiawtngcoirectloii request Elod on ^..^Is: Oapprovod QditeppreMdL 
&□ AciaMwladomciAlamadeofthoprioi^cldm 

•XlAff t^Qsofnef cONona oftlMcefttMo^lftliflEvt 

□ baerifocoivad. 
O not bean ioceM» 

C3 ^^an flad fei Appicatfofi Hoc^a^^v 
n b<eft flad bi fotatBnJfiafioa doML Ma. 

□ been racof^ by IntcrnaSonal Biiraatt to PCt AppBceSogi NaT 
* CfCStd cttp laa Bot ractivei^ 

7.0 NoteattadiadOcairfaoraAmondcriaat 
&□ NoUaltochedlntaMv^Sunm^ 
OOm: 




PTO-<S9(Rcf.04^) 



Pibaafy Exananof . 

MUncnsa 



NoOca of bittnl lo tssoa Cx faita HtcxaniiiaOoii CeitlScata 
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AppOcaBonKJohlfol Number 9W005.601- 
Mynlt37e3 

STATEMENT OF REASONS FOR PATENTABILnY ANDIORCONRRMATIOM 

The foBowk^ 13 an e^cemlner's stalemert of «««« for p^e^ 

W.rma«lonof^c|alrns1oundpalenlabtelnWsr.e^^ 




gtPTtt owner on 
atewablei 



WI,,^ir,«on«a*aW.ccmmuol=a*«««^ . 
2221 Vn^M^C^^"^*^''^'"'^^*^ 



SUPERIflSORir MENr EX«£SNER 
" ICOMGIOGYCENIBISTCO 



March 4, 2003 




Manuel MendM 
Primary BcanAier 
MUiA3763 
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FORM VSO'Ui9 (Hodi£ioa) 

LIST OF I>ATE«re WID POBXaCATSONS FOR 
KPTUCPHT'S im^MKnoa MSOJOeOftB 


AtYorscy Docket Ho. 




Al^cantt PHILIP B. ECcrJU at 


Umt Dttcc 


Groups 


Refereace I 


>e0igBatlon 








t>oo>ttettt Mo* 






a«Mi 






M 














AB 




























A» 











































— -] 

Q 












TrtM)*tiac 
<y«*lM> 














































Correcpondeace Cxcoi C* tsrsott Mpt, o£ Kealth « HUnua Services d«ted April 27, 
19$X C3pg8) ^ • _ 



Smtfp>ry of Safety aad gf f^etiv^ Xitfcrmtiwt l2pgd) 

CoTrc»poDd«iice froct Jt» Brittle r>^t, of Haaicii & Humju* 5erWc«« dated Ju«guet 



Cprrcgpondencm fxoa J> Hali» VJily Forge aat#d Joly 2%^ 198S (3p9«) 



Cxcexpt f roia •enistar Ivf Hali«, MD 



Xaerlcaa A9«oc« of ^fettrolp^icU 




coc&aaa JipoJar glcetrogttryeiy te>docUr teochitrt C8 pgs) 



^ iMiilS Sipe2«r CoA^atlfijgr <ad Bipolar cuetiAsr cMC^xr .teo^race 



lhc\{y^^Bij?^latr gqectrocprgicU sytem CMC^XX {Catalog <P«I170) 14 pgg 
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This appendix designation corresponds to a 
video admitted at trial as exhibit PX - 105. 
PX - 105 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 
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Attorney^ Eyes Only S&N0O17204 
HIGHLY CONFIDENTIAL • * 
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Smlth4?Nephew 



Dyonics® Series 9000 
ElectroBlade- Resector 

Instructions for Use 




INDICATIONS 

Ihe Oyonk^ DecUoBladt Seifes 9000i)e$ector Is IM^^ 
artliroseopfc $ur|ical procedures oT larg« and smaR articular cawWes 
for leseclkm artf excision «r soft ti5suas.T1w 0)r«f«^ 
Reseclcr Ss efMivt lA tbsMa iesectiM and hemostaA cT 
II Is Wended for arthrescoifc procadu^ 

uraJo direct or Hda»«»bted fiber opUe viaiiaS^^ 

CONTRAtNDICATlONS 

« U9darthaOyonicsQectroeiadaRe56Ctoriscor^lr^M4Scil*d 

Iri »v P'^^ 
where saftte »id Rlr««*t lactata is not u$«d as M Mgam. 

« TheOywtoOectivBladaResactoflscarttiaindteMadin 

aeuroGurfcry andcardfoMaseidar cwgati^ 

• The [ponies OectroBladaResactVbetoconlfaMeQtad for 
•mt^tfertecatofSMtMteaUdintbalnsttuelionsfDrUa^ . 

• TheOywdcsOeciieeiBdalteseetorisnotappfopilaiafor 
liolieiiUferwtiomMarUmcmfiieprocedurelscontnM^^ 
isr an|f leaaafk 

• Use of the Oyorto Dcctrottade Reaector is contiaia^catad 
fcv patie««a with heart peeemafcefa or oiher alectiDfilB deiH^ 

« 11wDyeiiicsQectfo8tade Resector should m« be used to 
paliefftsexhMr«anlcyloaia»wlthoUadequ^ 
disteiAkn for ythfosccptelrispection. Abrasion J U wep lag ty 
may not be effective In treatinc heavy |»3tlents or those with 
ankylosis. iristabiMy, or expectations bcyowl the idtef el »^ 

• intncortical^brasiorkartlvoplastymsybecontraMcaftadln 
p8tieflt»Mt4|aaliMi«lxh^tl)ialo6taotoin9r or total luM 



• S^oveclotlvi»cof«aindle8ted when tfsease has procreaaad 
beyond the phase of %fiovial proSlMatlon. and in eases of 
advartt ed rliaiiMtoid arttvitis whan erosion of the ar^^ 
cartiaeaiepMaaL 

tMPORIMT 

« IfMCVei^QectroBlade Resector is compatMe with type 
MOU (motor drtve wit) and type *Cf* Valleylab Bectiosuielcal 
Generators: r<Qrc« FX*, Forta FT'-C and ^OfM ^ 

• The DyonfesOactroeiade Resector is preasseinblad.pacl(«e«^ 
starie and faa<^ for use. Ary attempt to asassemMa the 
Oyanies Oactrodlade Rasactor cabias wM dannage thaen and 
sttlta thaiDinuseble. 

• To remove a DyoracsOectfoeiade Resector from iUstedto 
paditee. ped ^ ^yv^ sedl off the blade tray..Ster«|y is 
guaranteed if pecka^e has not been opened or damaeadl 

« Do not put the el^osurg^algenefaitor on the Smith dt Nephew 
Shaver cart. 



READ IKE DYOmCS SHAVER SYSTEMS* OPERATIONS/ 
SERVICE lAANUALS, THE GET^IUTOR MANUFACTUREirS 
OPERAT]0r<SMANlJtAl^A^tOAIfYASS0CU(TEDE(HnPME^ 
oraiATICmS MANUAU FM SYSTEM SETUP, oratATKM 
AND CUAMNQ MSlBUCmi^ 

WARHIHOS 

a 1^ not teach tlia open window area at the t» el Ifae.s h a r a r M ade > 
whan pawar Inm the ala tf e iiatf r Ol <u m mt er la b<»K m ifo i, 
Occtrical fed'ey aMy aasidt» 

♦ TtkePyaficaElactr«6tad»RaaeclarlBa«Madasasln0a«aa 
stedk dii^osaUa davica. »a net fooaa. Attempts la layaa I 



Da net actWaU iha P|aalc a OactinfHada Rasactor when the ttp 
b It cecdact witfk ar la daaa paanMly ta a SMtal < 

Da net witiidaw tiw Dyoolea I 
feaai the electrasar^ generator Is Mi< appML 

Da not Iv any eiactias«i0cal iRShamaat an the ratteiA er 



whether foal or hand canhoiad la activatad^ both davlaea 
wtt be activated and aaay leeait la patlcat bwwfc 
Falwa af the RF ata^M eqaipmani eoaM iMidt la an 
•ninftandad Incraaae ia power eutpiit 

Du»b< RFactivaMen, aaa art hi e a cep ic vbaafaadeaU ensaia 
that Sttcden b a« ^ the ahavar Made dp aad the aidendatad 
tuba tabaa aia canvlete^ SMiauadad If fed^ aoMien. 
Ehwaatbatthefafoanaa hdanu p ted fiaiiefbtlflaa^lhreiH^thn ' 



DYONICS 



Pa not wrap the oriiiea erMnd metal alfecta. VteppInC the 
cable areynd matal abiecta awy Indaoe awianti that oadM fond 
ta aback, lhae,arh»ayta the padeatarawtkai y a r ia nm t 

R ta r a c o waa tadad that fy ac tly a da a ef the Pyealea 
ElaetroBtada Resectot be appded bi bdef bdcrvab la ndiMBB 
the pc^eatfal for colatenl dsaaa dam^ assacbted with tte 
aaaaf RFanerfy. 

Aa witb a« efoctiaawglcil da«i6«a« a» net ata h thtt pvaaaacw af 
fiamnadiia aaeadiatfca Of aiddfahie caaes, each as I 
er axy^aa^Aa efodraaor^ dMicehes thapeteatiii for 
pfevldb< a aaaiea for Icaitfoii. Eadodeaaas saaeSt wMeh 
accanndala fo bady aavMea, can aba be a aoaiea affli 

Iba^actraeiv^earMaatbdaa^MM. 

Tbe patient dMidd not ceoie Into eeiAact wttb aietai parts ahlch 
art erMmdad ar wMcb hnw j^pcaciabfo capacitanca to Craaad 
(U^ opeieifae table Mpporfa|:lR« «se or aad^ialie sheedae is 
lecanvftendad lor thb pamaaaL 



PUnUfTs 
TrfariExhtbtt 
FX 189 
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.Smith & Nephew Inc. 
^ Endoscopy Division 



Dyonics® Series 9000 
EleclroBlade^'^ Resector 

. Cliniqal Evaluation Summary 



Prepared by: 



Dianne DeUidsi- 

Clinical Research Assodale It 



ftevfewedbv: 



Karen Dructor 
Prcject Leader 



i 

6a! 



lason Kriesa^ 
Domestib IMaricet Manager 

BtaveKeene^ . 
thtemafional Market Manager 

TedifGosian 

CRnical Research Mai^ager 



Data 



Date ' • 



Date 




^00500^- 



The contcqts of tbts'(k)cun>cnt arc propnctary ahd are the cxdosivc property of Smith k. Heplew.liic. 
uyomcs® 5cnes 5^ islectroliladc' Reseoor Oincal ^vakatkm Suounsry KgETaiT 
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Surgeons / Cases / Sites 



■ir 
if 



Surgeon 

BaJcer 

Bowon.M. 

BondoivT. 

BuKo 

CaboiiwO. . 

CiiBlcvX 
CuriW. 
Du9as»R» 

riBkt 

GSfki 

Hunter* R» 

UchMd 

Manirt;D. 
Maz2ola»A. 

Northrop 

Poeh8n9 

RennbVa 

Canizam 

Sianlsh . 

ThompaoaM. 

Urte/Andaiy 



41 



# of Cases Institute 
3 " Va9ey Vtew 

1 RushSuigeiyCeiilar 

• 1 JaxBeachSurgefyCerter 
: 3 . Houglislafi 

1 mgeviwMecficalCartar 

2 Northwestern Memoilal 

6 * PenlwulaRcfifefwl Mad Cantor , 

6 Bayshofa^urpeiy Canter 
1 - Jewish HQSpial • 

. 2 Oak PadQ Rush SWBaiyptr . ^ ' • * 

\ 6 Wm-BeaihTitKShalSuroeryCanlonBanySwg^ 

I NoittCaroltoBapOsI* 

6 |j«olrtSii9BiypewtenStQfeaba|hlte6^ 

6 • Medfcal Aria East SurrtfcalCir \ ^ 

6 TexasOflhaHasptoi 

1 LovMkmHealh Sciences Or 

2 DoclofsHospM 

'1 . SLVfKenra . 

• 1 Sama Day Sugeiy River North 

3 AsptfiVaBsy 

6 BapW Hospital E8gt;Hpam»S^ 

1 LaheyCM: 

.1' LondonHeaim .Sciences Or 
6 HaaRhSoulhStfgeryCr 

1 .North OaroBna BapM 
1 RushSuqmfCtr 
e FvaslPaik; 
1 Flag^HospM 
3. Northwestern Memortal 
l' FdrastPsolC 

4 MorthCanlnaBapQct 

. 1 Sacra<5oeur<laMoiilraal • 

t ' CarilasSurvafy Center 

1 DodoisHospftai* 

* • * * * 

. 6 BedfoidAw*»ialC)ir,Ho»»eastStoaM' 
1- LaheyClnie 

a LalMyCirfe ^ • 

2 HeaahSoUh Doctors Hospfcal 

■ . t LaheyCtate : . 

\ DoctoisHo<|<W> ' 

"^i iS W. Total.- 
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SmithONephew 

Instructions for Use 

Dyonics^ Series 7000 
RF Arthroscopic Probe 

T^e Ora^ SerlM RF ArilvosOQ|4p Prate to destenf^ 
' wfl$t,««t Nellie devkiecoraistiorasterile, slr«t»vse bl^ 
ccntrds (F^« 1). H t< tfestjenedfcr use wth anorKAcrOe, rcus«fale CV<v^a Central Rf Ganantor Adaptor. T»m adapUir andpraM 
arc tfes^ned for use tcgetfwr as i sir^ iM ar^ pMU«d Into an flt^ 




INOICATtONS 

Tht Dyor^a ScfiM 7000 Ar1tvo9c«f9ic fHrba, when us^ 
Intended tar fes^6tfai. tetacton. <y aicisloii Of solt tissiia; hern^ 
le^iirir^ arttroace^te ftjrfenr ofUw linae. tfvuMer, «^ 

COfltfUMDICATIONS 

the of the Oyoito Series 7000 RF Afttrwcopic Pfobe to ^wa i n dc atcd \n any nofvanfifoscopic surgical procedure and hi prac^Am 
«4ieracaliAe. MiHter'a laetate, or other conductK* aolutiOA to not us«d as an trrl^anC Ibe probeto not epproprtata for patlofts for 
¥4iom an artfroacopte procedure to conirainJeatad for any roasen. Use of lha CV«n^ 
Probe to corvaindtoAad for paUanU ¥rtm heart paceiartw or odw etoctr 

WARNINOS . 

• Use only mWi VaMeytab FortSi FX^ or Fmo* FX**^ <;«nMatM,«id the Mik A Nepl»«w RF O«oetator A4aplac 

• The pow •♦tthc> provided to tWe ^ocumewt eia fw tcieifca pufpo^ee. Itoeflia toaxat powe r aettioc «^ «ato>yi ttM— 
^ eenteot time atoetMry ta acMetra Ibe aptpiopHala eurttoal effect la eveld ai d a t a nd ed ttaaaa k^aq; 

• Da not teweii ff>e ciawlc tip er ilee to ede mkm pawet to being eppMe i i 

• ' Avehf taachli^ the ceraaJc Cpf ar U ec tf ede widi yawr Iwceci ar to i tri ai n ii h . 

• Da aat Iwart er wthdraw tiw prebe «Mto power to beb< eppted. 

• biadvartMkacllv«tto«orinovenief«eltfcaele<*iodeeutoUetliet«^ 

.• AveM anae<^ftry'y peldn^ acUwttoii b a tiaea a daeaa applcajttoni at anb it e W ded tofaiy wtay »aaa». 

« Avoid bubble aootfmidattoato'«ia|elntapaoadial^ 

dtoihdtb perlo nna a ca and awy piadaca etraihaatlag tuM e l eat ta de n iaC« a<|yewt ati a irtwae . 

• Centaitraterfto.Oeaaa«^KpaelMk^ baabee^epef^.of ^iB^gad. 

• DanotMnaMtaocaeeorfaeUMladM.^MaiCUSC. 

• ttob^ wthroacepto c»< <» w>>i mitmt that tba prebe l»to een^aly e ii ii u w> d id by t oadM cO ya Wgwt eoMlaa daitog mm. 
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MANUFACTOWNG FHOCESS INSTRtKmON 

ORATEC ihrraiyENti ons, inc. 

TITLE: CABLE TO SHAFT WELDING FOR tNTECBATfeP CABLE 



RevtsionHlstdry* 



MPI00222 
Rev.03A 





PCO/LASS 


Effectivt Date 


Description oi Chaoge 


Initiator 


01 


D010496 


08/03/01 


Mew Release 


Andy Suresh 


02 


D010519 


osai/01 


• Added MSR20O73 1 to section 5.7, aod section 
9.L4 for changing the electro<le tip. 

• Revised sections 9.1 J cleaning the electrode 
lip, 9 A. 6.1 check electrode force with no wdd»* 
and 9:2.1 1 holding the cable vp» aod 9X\ for 
damaged power wife. 


TanHuynh 



at 
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ATTORNEYS ONLY 



CONFIDENtlAL 



PlalatifTs 
Trial Exbibit 
.PX310 
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MANUFACTURING PROCESS INSTRUCnON - MPI9«m 
ORATEClNTERVENnOHS,INC KorAlA 

TITLE; CABLE TO SHAFT.WELDiNQ FOR IHTEGRATiED CABLE > ' ^' • 

ije * bwEcnvE 

'\ U This MP! provides iastroctimtt for wddtng the wymt vitt to fhc bipolar pn^' and- 
soklenng tlie return wire for TAC^ Chis c L Ahlnrion an i ? AMfttlnn ynntftn rti^fty 

rO REFERENCE 

. 2.1 SOP00012 Luedearaaoe. 

3JI lAFFECTEDDEPARTMEKT. 

3.1 Producdoo - . 

4J0 DEnranoNs' 

4.1 N/A- 
EQUIPMENT 

5.1 Resistance Welder OMC00a31 
SJ2 PowerWireWel<fii%fixtuieMSP20040S 
S3 Safetyglasses 
SA Scale (RulerX Graduated in 0.01"* 
53 £raser$tnpperOMCbQ104 
5^ Dental 

5.7 MSP20b731 Electrode Tip availing Tool 
S^ Microscope 

* iJL SoMcrmp itqq 

5.10 Conrmitttvfn^^ 

MATERIALS 
'6.1 Prosatw^>esP/N 300073 

7.0 LINE CLEARANCE AND CLEANING 

7.1 Qear area ofpamoolrdalcdlo this asserobV. refer to SOP00012,lJheCl^^ 
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MANUFACTUWWG PROCESS ISSTOUOT MPldC2»* 
0IUTBClNTERVEHT10HS,INd R«v.02A 

TITLE: CABLE TO SHAFT WELDING FOR iNTEGRAT ED CABLE 
.7^ Oean 'work area Iqt wiping with Pfosatvnpes. 

M SAFETY ' 

S.1 If imfamiKar with the use of the resistance welder, contact ipanu&cturing supervisor piior to 
use. 

Z2, Wear safety glasses when using resistance Hxlder» if inicroscope is iM 
9.0 PROCEDURE 
• 9.1 Sel-«p 

9X1 Set 11^ welding m&diioe. * ; 

9.1^ Install Cable Guide MSP200397 on fixture to weld soiHsgctJOR probes, or Cable guide . 
MSP2006e8 to wdd Suction Probes. 

9.1 3- .Oean the top and bottom electrode prior to lot start and after weldtpg erciy 30 
' . tiaits. Dectrodes sboidd be cleaned udog the electrodes cleaning tool MSP20013I. 
UsenufTortotnspeaanyvi^lesignsofdamageonthetopdectrode. ReicrioQgufe 

9.1.4 Replace the top dtctrode when the wire or shall sticks to ll^ electrode^ or 
cxomlvc sparldDng occitrs. 

9.1.5 Turn on the redstance welder. 

9.1.6 Atthebe^nningof^belotdothefollowig: 

9.1^1 Chedc electrode force to 8 lbs iwth resistance welder oo 110 weld. 

9.1.6.2 Select the preset schedule (Schedule 1: 1* Pulse -22i %»r'i>idse« 45%). 

9.1.63 Turn the V/ELD>HO WEU> switdi to the \^;EU> podOo^ 



92 JfiMStts^a^ 

-J. :=LL' 

I- I- ■ ■— -■ . . 
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MAWWACnnUNGPROCisSINSTRUCTlOK - Mti,.*-^ 

ORATECINTHlVEhmONS.I>l&. ; T?* 

Kev,02A 

TITLe CABLE TO SHAFT WELDING FOR IHTEGRATEO CABLE 



sbowBuFicweZaBdS. . • . ■ ^ 

IPC: inspect tbe liKegrily •f fte (isocd wiref Ufore wddfiie. riTievt skoMld be 
tinned aU around ihc wire. There should be no loose wires and the thmed 
portion sbonM b« ««hui O.J0- iOJtt". Ifthe tinneji wi« does not neel tUs 
cn(eria» scad ihcm to the supporter area to be mrorkcd. . 

9iJ fositioattesfafltothegiooyeonthediaftsugportingWoek . 
dtoi«in Rfure I v^ththcnotchlkmgupforTAQCMsdaiid AU^ 
the up facing away from ihe opeiator for Ihe Abblion Suction and hit>ot^ a Ii>. p-, 
noo-suci.cash.ftMndces«e4^^ 
with the e4ge of ibetop electiode. Referto figve I. 

9^4 ConfimthediaftisfestingoalheboaoaileGtnde. 

9iS AlignthepcwwwiietotlweAfegwJdeMoAoflbelixnM 

9^ For the TAt:. Chisel and AblaiionsJudte The distal tip of the power Wire should he 
located at tbe pcwdwal end «f the not*. P '» we power we should be 

Sk^^a'^-'^^^ daft: The distaliip of the power ^vire should be located 
*nth« 0.2" fiooi the distal end of the ainp ring. Refer to linre S f^rA. 
•rlentatlonofUie shaft tip for »«««fc»,h.ft7 ** 



9i7 



" '^'^ H*** «W* 8 Mock of tbe fixtwe 

ttet thepovw w« IS resting on top ceaierof the shafi, the power wire bpanUeLaDd 
J« tip offtepowwire is flush wiO, the leftedgeoflbetideei«4^ iSv 
ligwel. Take care that the wire is iKH touching the CHtnpRingoBawion probes. 

''^^^ ? '^f/* tip •Hg«« «i«h the tip of the power wire. 

Kefe- to Rgure. 1 for pov<cr wire and shaft posifidn. Abo confion that the tip of tbe 

JWwerw„eUce„te«dlotbetopelectrede«vio«topoftbesi«»fi. RcferloBgLtL 

9:2.11 »C: During welding, the bottom electrode and the power wire should not touch 
tbe cnmp ringby h<*ling the eaWe up from Oie shaft. 

additional pressure l» foot pedal to weM (he pMvcr wire to (be shaft. 



COMFIOENTIAL 

P«ge4of7 

• HIGHLY COWnOEMTlAU 

ATTORNEYS ONLV PR A 0007461 



A 22790 



MAKinFACtthuNG PROCESS INSTO MFJOOm. . 

0IUTECINraCVENT10NS;iNC • ' Rev«02A 

TITLE; CABLE TO SHAFT WELDIMC FOR IMTEGRATEP CABLE • . / ■ 

9^1*3 IfliHprocessK^t^ Cards' are present M^dotvnstream • 
use a maximum In-frocess KaiiUn Quan^ 
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MAmiFACTURING PROCESS INSTKUCnON MPI0Q222 
ORATECINTBRVENTIOHS^INC Rcv.02A 

mUE: CABLE TO SIUFTV\gLDING FOR INTEGRATEP CABLE. 



'93 IPC: Inspect weld ^ot with a aocrosoope. 

92A Wdd spot shoidd shour at s^iis of €xcc$$hrc noting or broken spot on the power 
wire and sbftfl. 

9J«2 Wire dKwM not be voided to Cnnap Ring (suctm 

9J.3 ^K^csbould not protnide into noidi(iioB-s 

9.4 Solder the Vetum wire - ^ u 

Cw*- %A«ak>^^^J^u^«3b>^ e^^^^^*^ .*00r-^|to 

9,4.1 Use a raior Made to scrape dean .l^r of the woxiniat end of th^ ribbon vnr^: S^ld^ 
the bhd; !nteen>ted cable xx i re to the ribbon xvire: cf-fe aji .1 00^' O^ta Hrtmrthe 
*'^^ffH-^T*-^'^f ^mrtnm Inrrr nf *^" ftM«b!npV The solder joint can nof jchftft y 
gontaathe^fl, m^;^"*^ vw<U. v«ai^4*^ ^ 

ae^nflitt using IPA. 

9:424 Gendy tue on the power wkes to make sure it4sjhsSL2Z£ secw^ wrfded <itta<Acd» 

9.6 -IPCt Checic for shorts betwe en the blacfc and >white integrated cable -wires using ■ condnnltv 

97 J» Heat the distrf end of the FVC ttihSng using » hot box «r 35<r^ f^r 10 

• 9:$=42J^Sl1de Ibe PVC tubing on to the proidoial end of the Sttotioo choft and mak e swe 
thM iWrt ir n r^np> ng** ^ ft»* ^ ^ -.^ ^ ^ fnmp rin^ in d t h n m rt of th e 
PVC tubiniL Refer to Tigige^ inner TFE to the end oi^theshaft- 



10.0. ACCEPTANCE CRITERIA . • ' 

tO.1 Pawerimreissecurdy wddedlodiafL 
• 10.2 Weld spot has no »gnsofexce$»veindting or bcokeaq)OlsoQ die power 
IflJ The blade and white intet graied cable \Mires 3re not shorted to each other. 
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MAinJFACriJRlNG FROCESS INS^ 
ORATECrNraiViEMnpNS,INC- / 

trOE: CABLETO SHAFT WELDING FOR tNlEGRATEPCABLE^ 



MFioom 

ReviX2A' 



;1U0 pUGRAM 



FnxitOrommct 



ShaANoicfi 




yi«iir^ It Or »Vn«af ?<>n of Front Groromet »ii the $li«f| 



Power Wire of Cable 




Cabk. 



Resr GfomiMt 




^ ^ WGHtYCONnOENTIAL 
P>i>ure3t Oriefit>tmi> of Rear Grommtt on the Cable ATTORNEYS ONLY . 
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MAIWFACrORIHGrilOCES&INSfRljCTION . ^ . MPI00223 . 

0RATEClNTERyENT10NS,lNC Rev.02A - 

TITLE: CABLE TO SHAFT WELDtNG FOR INTEGRATED CABLE 




F^R 4: Location of criap riag nictioa and rou^g of power wive 
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>L\r{Ur ACTOBtNC PROCESS iHSTRllCnON 
ORATECINTERVEKnONS,JNC. 



TITtE: CABLE TO SHAFT WELDING FOR INTEGRATED CABLE 



'MPI0a222' 
Rev«02A 




Flgvre 5: Showlpc the oricnlatioD of the sitctkn tip wbOe resisUnee wddise 



i TOPELECTRCMPE t 




TIP OF ELECTRODE 
CONCAVEW 



I SHAFT I 



Figure €t Pawer wire and Shaft is ccnlered idtb tbe Top Electrode 
DOCUMEKTATION 

12.1 Record roaimfacfunng infonnatkMi, date and ngn od the Device Htsiocy Records 0>HR). 
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. MANUFACnjRJN*GPRO<±SSlNSTilWniON .• ' . .MPI0022oX 

' 0RATEClNreRVENT10MS,INC . ' Rev:oi (Toifp.) - 

TITLE: CABLE ANP SHAFT PREPARATIOW FOK INTEGRATED CABLE PROBE •' ** 



JUvisioo Histoijr 



Rtr* 


DCOOAS* 


Effective Date 


De$cnpt)os of Change 


iDlliaUr 


. 01 




0SA)3/OJ 




Nicole Pcvez . 




D010524 




Revise sedion 9.1.1 • 


AodySuicsh 
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MANUFACTXJRING PROCESS INSTRUCTlpN / M?mm 

ORATCCIKreRVENnON^INQ. JUvDl (Tcn^)* 

TraE: CABLE AND SHAITPI^EPARATION FOR tKTCGRATEDCABt^ PRO 

OBJECrfii® 

1.1 Tlus MPl provides instniclkm for Wq^^^ 
Abbdoo SttctioashftftSi 

• • • * 

2,0 HEFEKEHCE . 

2.1 S6r00012 UneCkanntie 

3.0 AnPECTEDBEPA^TMEWr 

3J Piodoedoa 

4J' DEFINmOKS . ; . 

4J WA . 
5.0 EQUIPMENT " . 

5J Safcly-slasscs 

53 FioirtGionnietAsseii^ly Fixture (KfSP200609. 
53 Rear GiommetAsseaUly Fixture 

5.4 WiicSiri|)I?cn,24AWO ' • 

5^ Seak(ElDlerX(hadiB^ 
5.6 Eraser stripper (H4C00104 
^ 5.7 Solder Pol 
€A MATERIALS 

M Pio«lvwpc$jP/N300073 
42 lintFreev^pes 

63 7QO0IPA • 

6.4 Finger cots or Cloves . * . . 

^ HIGHLY CONFIOEHT1AL 

70) ' LINE CLEARANCE AIID CLEANING ' ATTORHEYS ONLY 

7 J • dear area of parts sol related to tins assembly , refer to SOP00012, Lioe Oeanace Procedure^ 
7.2 Clean iMork area by >vipii)gvviihProsatv/q)es: 
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MANUFACnTONCFROaSS INSTRUCT • ' MPlOOm 
ORATECD^VErmOKilNC: RcvjDI (Temp.) 



TITLE; CABLE AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 
«J- SAi£IY 

U Vearnfdy glasses >^iiaQg Solder Ppt 

M PROCEDVRE 

9.1 Pr^areCaUesinsupposteraiea. 

9AA Po^ wires pr^paiatiofk . , • 

9J J.l For Soctioii Probes onlp Mmive the stripped section of die gi^ jacket 
The str^ipcd secdon slK>uld measure r 

9ja J TiK^ <^ pun one eiul of cable to remove die oQler g^ 

9Ja3 Strip poin^ wne to expose die cocM^octo 0J5~ to 06^ 
' small wires togediet. If needed use fioger cots or gloves 10 tvntt 

9JJ.4 Dip die twisted iwcuntotbe 70/30 IPAai^ 

9:1J J Dip die co<^the stripped secdcfi into a solder poi to tm0.2flrt^ ~- 
wet^ /F#-l/>4jbl 

9.1.!,^ Trim the exposed conductossii^ that the turned scciion k O f- 0.oy». . 
9Jaj lF01n^)<ciifaiO*±0,oaofdietipofthepower^^ ■ 

hor cables wuh AC Wucs > ^Uip ippiuxiui4U,lj OJU OJ flUm eaUt e nthofibe 
TCWifcs . 

9^ I^<>r^>^ihat are coaled by suppUer» inspect die coat^ 

9j2.l VisoallyinqjcctdieinswIadoDtiii^ 

*. 9^^^ Rcjectanjiunbeks^ctitsordeepscralcfaesesTOS^ • 

9X12 Reject if soatebes, embedded particles, discoloration spots are located widib 
distal 1**" of probe.* 

9^ J F<» scratches, embedded paiddes, discoloration spots located b^ood dis^ 
of probe, reject i£ 

9^.U.I Moredianfovrareibmidinariy combtnatioiL 

ATTORNEYS ONLY 
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MANUFACTURING PROCESS mSTRWCTI^^ ' . MPIOOntf 

0IUTECmmVENnONS,a^a Rev^lfTcmp.)* 

TITLE: CABL E AND SHAFT PR EPARATION FOR INTEGRATED CABLE PROBE 

• ^ 92.13 J Any embedded panides or discolondoo spot Itfger than 0,QS^ ia 
diameter. , <v 

. $22 Put the protective skeveovor&e coaled shaft 

93 * AsscmbtecaUeimlPVCtaUogODthcieargitxiu^ 

93.1 F»r nori-sttctioQ prober* slide tbe rear groimiiet over tlie cable to about 33** from the 
tip of the povi^ vm unng icar grooitxid fixtoie^ 
the rear gromxnet oa the cable. 

932 Assemble the &ont grommct on to the sWt u£ng the front grommet assembly fixture. 
Refer to Figure 1 f<^onemat}on of the front groromaoD the . 

933 For suction probe^ slide the rear grommet over the cable and the PVC tubmg to 
about 33*" 6oio the tip of the power Mire. Make sure that the PVC tube is imoted 
into the larger bole in the rear grommet Refer to Figure 2 for orieiitilioir of the rear 

^ . grommet 00 the cable. ^ ' • . 

93.4 Accemb le the front grommet onto the shali u^ng the front grommet assembly fixture 
MSF200605 refer to figure 1 for orientation of front gronunet on the shaft 

933 Hole:Toieworkshafb voth excess po^ Wilt, use a file to lake olf the excess 
fiting down the excess ^wize uma the shaft b fiee of excess Vfire. 

lOi ACCEPTANCBCRrFeiaA 

10.1 Visually in^>eGt the stripped power wire if tiniung is widunapec of O.KTt 0.02. 
102 Vtsoallyin^peeiifihednned section ofthe power is not fi^jred. 
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TITLE;' CABLE AND SHAFT PREPARATION FOR INTEGRAlTEP CABLE PROBE 



DIAGRAM . 



FxoDtGromiDa 



Shaft Hotdi' 




F1g»rt 1: Onentatfop #f Front Cromme t on the shaft 



Power l^ve of CaUe 



^C^ 



Rear OtonoKt 




Figure?; Qrientatfen o f Rear Grommet »p fhetrahl^ ' 
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MXmJFAtnTJFiNCJROCESS INSTRUCTION MPIOttlO 
ORATEeiNTlRyDra(»«.IN& • Ra.%01 (Tonp;) 

TITLE CABLE AND SHAFT PREPARATION FOR INTEGRATHD CABLE PROBE 



U.0 DOCUMENTATION 

111 Record nanu&cMng infonnatioii, date and sign on the Device lfisuixy Records (DHR)1 
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Introduction 



The acquWlion of ORAT.EC Inlerventions by Smith & Nephew Endoscopy 
Division provides a unique opportunity to combine the strengths .of Smith & 
Nephew in arthroscppfc visualization and resection with the tedinology 
leadership position ORATEC ha* established In radiofrequency (RF) systems 
and appRcalions. The ORATEC product Bne has been known as the •monopolar 
RF technology in the marketplace, and there certaWy are numerous advantages 
lo the use ol monopolar RF energy defiveiy In certain appficalions, As'we further 
the integraiion of the former ORATEC products into Ihe Smith & Nephew 
Electrothermal Arthroscopy System (EAS), we want to ad quickly to extend 
the product ofleilnp to include bipolar ablation. 

This Sales Guide a^H inlUate the launch of 4he new Saphyra^ Bipolar Ablation • 
Probck product line.. The addifion of SapHyre B^lar Ablation Probes rounds out 
our electrothermal ' arthroscopy product fine. The Smith & Nephew EAS A tho 
only arthroscopy system available anywhere that carf operate b% botti 
monopotar and bipolar energy delivery modes. Our customers will now have the 
convefniertce and freedom of choice to move t>etween these two tools freely* * 
using the Vulcan® Generator. You can took forward to some tnie con^eiafve 
. advantages from •these customer t^nefits. 

In the Sales Guide, youl learn about Saphyre Bipolar. Ablatkm Probe Feattjree 
and Benefits, how these products compare wHh compelifors, and out strategies 
for approaching customers successbty. A key. element to keep h nmd is that 
we win iK>t obsolete the monopolar Ablatten Probe product line. Smith & Nephew 
has many customers that are completely satisfied with the peifomnance of the 
mor^opdar ablation products. It is uiidesirable for us and undesired by the 
customers to convert these accounts to t>^lar ablation. You wll be given sof«ie 
very speciHc direction regarding account targeting and tfie roOout of Saphyre 
Bipolar Ablatkx) products* Lers use the launch of Saphyre Bipolar Ablation 
Probes k> grow the businessi 

Please study the contents of the Sales Guide thoroughly. TWs material 
.complements the Web training material. We expect you to know this material 
and to retum and pass the enclosed Assessment before your sales samples and • 
Titerature win be ser^ to .you. Questions concerning any.ofihte information or any 
issue relating to, the- launch. of Saphyre Bipolar Ablatton Probes should be 
addressed to the Marketing Department 

Thankyou and Good Selling!! 
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Saphyre b'^olar ablation probes bring bipolar modality to fife for the Srruth & Nephew 
Vulcart generator. Simply put, the probes are disposable, bipolar electrosurgtcal 
probes for.cutting.abla^ and coagulatir>g soft tissue. But there is also so much 
morel 

Siaphyre bipolar ablation probes are designed to be competitive with existing bipolar and . 
moruDpolar products currently on the market* They are intended to build RF sales w^ere 
morvopolar Smith & Nephew products have been unat>le to gain grouruj against 
competitive bipolar ablation sales. - 

To this end, Saphyre probes offer several features to starnf out against the competition. 

♦ Jewel cut notched electrode for fantastic ablation performance 

^ Protected badc-side of the distal shaft to minimize collateral tissue 

damage; caAed the CooBack^ insulated shaft 
« Integrated Cat)le 

• Excellent coagulation abffity 

« Suction and non-suction av^able 

• High profile Hps avallat)le 

* Part of the Vulcan family, with auto-probe recognition and software 
controls 

Saphyre probes starvJ out with a gray color-scheme to differentiate it from other Sn^th & 
Nephew probe Ones. The double-yvaDed shaft insulation and integrated cable connector 
are both gray, as is the booclabel color sdieme. 

The Saphyre line is available in the following models: 
Saphyre 90*. 3mm 
Saphyre GCT. 3mm 
Saphyre 9Cr, 3mm High Profae 

. Saphyre 90*, 3mm with Suction 
Saphyre 6(r* 3mm with Suction 
Saphyre 90*. 3nrtm High Profile with.Suction 
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Saphyre^** Product Oblectives 



Market Ob|ectWes 

Saphyre probes put tt» Smith & Nephew Vulcan EtectroThefmal Arthroscopy 
System ahead of att competitofs. Our ol^ecfives are to: 

» Successfully launch Saphyre probes with target sales of $3.4 minion n 
2002 

• t Deinonstrate Smith & Nephew's BectroThermal Arthroscopy System 
superiority using Saphyre probes 

* Capture an ad<Stlonal 8% market share in ablation, to a total 18% share 

♦ Abstain from cannibali2ation of current monopolar ablation business 

Customer Targets 

Prioritizing your customers into specrK: targets will give you the beftcj^^f of 
caoturing significant tjipolar ablation business while mmimiang the impact on 
^!^ertlmonopo|« ablation shlpm^ Here are the customer targets we . 

want you to a* after. 

1. Pfatlnum Smith & Nephew Endoscopy Oyonlcs»- Sha>fer accounts with 
competitive RF products. 

You can offer these customers tho.terrOic advantage of having a single 
supplier for a« their arthroscopic resection instniments. SlreamBned 
ordering and pricing packages-ate availabto for them. . . 

2. Accounts that exclus/v«iy use compcUUve (l>ipolar) ablation, but 
have the Vulcan generator in place lor temperature control procedures. 
These customers should give you an instant "in- because *wy alTMdy 
use .Vutean generator for temperature control wim TAC probes. Vour 
obiecGve b to gel them to evahiate and convert to Saphyre o«pow 
ablation probes; Offer them the advantage of consenting to one RF 
arthroscopy system. 

NOTE: 

We are specifically net Urgetlng accounts where Smith & Nephew "vonopolw 
ablation probes are used ewdusively or exier^wety. already h^e the 
business there! Lofs use the launch .of the Saphyre probes to obtainiww 
business. Do nol cannibalize our existing monopolar probe volume. TThwe 
customers are happy with their monopolar ablation products, and shouW not be 
visiied with Saphyre probes unless independentiy requested by the surgeoa 
. HIGHI.Y CONfTDENTIAL. For 'ntemd use Wily. TO* documeni may not 
. oo^^e^Stodtced ISloul •« wrai««nser» of CIUTEC Werveiukw. Inc. and Smrth 4 
Mephe«».lnc " ^ 770140 Rev. 01 
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Product Summary 
. ♦ Smith & Nephew BectroThemsd Arthroscopy System 

<* The most complete system for Etectrolhermal Arthroscopic 
surgery avaBabte today! 

The. only system that combines rapid-response tissue temperature 
control with automatic prc*e recognition. 
•> The world leader in thermal modificaton ol soft tissues in 
arthroscopic procedures. 

❖ The only system offering probes with Integrated disposable 
' cables. No need to clean and resterilize reusable cables! 

♦ Saphyre Probe 

❖ The only probe aveilable with CoolBack^. virtually eOminating . 
risk Of ttssue damage from a hot return electrode that may be out of 
the field or view. 

❖ In comblriatlon with the probe-recognition of the Vulcan generator 
and integrated cable, the most convenient choice in bipolar 
ablation. • ' 

❖ Part of the Smith & Nephew EAS famay of probes, the most 
complete Electrothermal Arthroscopy System on the maitot 

<• The newe^ easiest to use btpoiax ablation protde on the nwtet 
toda^ 

♦ Monopolar Ablation 
There is no plan to obsolete or reduce erophasts on l^us portion of the 
product tine. In accounts satisried with monopolar ablation, there is no 
need to launch bipotor. Here is a synopsis of the posiUoning of monopolar 
ablations 

<* Excep^orial abla^on performance within the Srrath & Nephew 
EASfamiiy* 

<• The convenfence ot integrated cable with the conndence of 

monopolar technology. 
^ Lower cosi for the customer than bipolar ablatk>n prol>es from 

conipeUtorsor from Smith Nephew (see price, fist for details), 

❖ Monopolar is establlsbed and accepted technology for both 
temperature control and ablation appKcatiote. 
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To expand Smith & Nephew^s strong teadershjp pos*^^ 
r^^^^\V^^r^e RF system has 

repertcife of products for resection, repair, visualization f^.^^^^Vf^^ 
ai^mSne BecUoThermal Arthroscbpy System tes key ?tren^ $c« tf^ Swtti 
Tu^e>^^ position as market leader of the arthroscopic ^^^.^^^^et while 
oveS^ming the obstacle of being known as the -monopolar system : 



Strengths 

Broadens comprehensive Tine of 
quality products for arthroscopic 
resection, repair, visuaToaVion; and 
access by creatir^ a single source 
supplier 

Large global sates force with a 
broad procedure knowledge and 
strieng customer relationsh^ 
Already estab^shed market share in 
the arthroscopy market with $27 
n^BBon b sales for 2001 

AB-in-on6 system aBows the 
customer to resect. Contract, and 
coagulate with monopolar and 
bipolar capabaites-r>o one else in 
the market can provide this • 

Strengthens leadership positton In 
the arthroscopic market and. 
spedfically arthit?scbptc resectton 
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Smith & Nephew Market SUategies 



The Smilh- & Nephew ElectroThermal Arthroscopy System (EAS) ts the most 
complete RF system on the market today. With the launch of the Saphyr^ 
b^tar ablafion line of probes. Smith & Nephew has tt>e ability to take a 
commanding lead In the marketplace. Smith & Nephew already is the leader In 
thermal modrication of soft tissues with the Vufcan generator, and the Saphyre ' 
fine has the potential to propel the entire Smith & Nephew product 6ne into a 
market leadersMp position. 

The following strategies are key to the success of the launch of the produa line. 

Strategy #1: Differentiate the Smith & Nephew EAS from all 
competltora. 

Tactic: Be sure to investigate your customw's situation and usage 

of RF before pulling out the Saphyre probe. When you 
understand their needs, dearty position and explain its 
benefits as part of the full Smith & Nephew systenu 

Tactkx Develop surgeon champions in your teriitoiy. B^>lore the 

interest from tout most credible surgeons to support your 
sales efforte in other accounts. Often surgeons that are 
sattsHed with our pnxlucts wilt help to break.the ice with 
other decision makers 



Strategy #2: 
Tactic 

Tactic • 



Leverage .Smith & Nephew as a Sole Source 
Supplier 

Target exlstir^ accounts that are current Smith & Nephew 
' resection customers AND are Vulcan accounts not .using 
monopolar ablation. 

Emphasize fuS oHering of RF arthroscopy products: - 
Temperature control arvJ ablation: wrist, ankle .and hip 
applications: monopolar and bipolar modalities. TWs 
aR)roach leverages sates of all probe types wtien the 
Sapt^ products or the Vulcan Generator is introduced. 
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TacfiK 
Tacte 

NOTE: 



Leverage leadership in arthroscopy and BF technology at 
key everts and training opportunities. 

AANA. ESCA, AOSSM conlerences 

Orthopedic Learning Center courses 

Maximize increinental business usirig Saphyre probes. 



We"^i specificatV net targeUng accounts vrt^re SmiU^ i N^^^ EAS 
«™v.tef ablation probes are used exclusively or extensively. We 
SThave tt^SsSL^ there! Ufs use the launch of the Saphyre Br« 
. nonbusiness Oo not cannibalize our existing morwpotor 

nenS^iu^ ^S^tcSLrTare happy with their monopolar ablation 
?S^I^'s«2S bJSslted with SapK^j; pco^ 
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Saphyre Line Features and Benefits 



The all-in-one Smrth & Nephew ElectroThermal Arthroscopy System allows the 
surgeon to resect, contract, and coagulate using Innovative monopolar zsti 
tnpolar technology. Having all of these optfons available in one box simpnfids 
purchasing and set-up while reducing inventory needs for the customer. 
Features and benefits covers both the Saphyre Bne ar>d how 1 integrates with the 
Vulcan generator. 



Features 


Benefits 


Bipolar ablation design 


Teams aggressive ablation with er^anced. 
.global coagulation pecformance 


AH-ln-One System 


Provides the customer with one system for 
tissue resection and contraction wtth a 
choice of monopolar or bipolar modaiitfes 


Innovative eledrode design wth notched 
face and energy directing flutes 


Enhances ablation performance to 
maximize tisstje effect, especially on 
^rond-fikd" tissue- 


"CoolBack" design with insulation on 
entire shaft except for exposed anterior 
return electrode 


Focuses abiation eHect toward active 
elecuode where it is needed, wtiiie the' 
frisulation on the posterior portion of the 
shaft mirUmtees inadvertent damage-lO 
coDaterai tissue 


Integrated Cable 


Ensures easy connectionwith Vulcan 
generator. Eliminates handfing of reusak^e 
cat>les 


Color coded shalt irisulation and 
connectors for ea^ famiVd probes 


Allows for esisy recognition of and 
differentia^tion between each.pfDbe.type * 


Field-Upgradable System 


Allows for. updating Vulcan generators in 
the field so the customer always has the 
latest technology availat^. withno 
downtime* 


Suction wtth acQustable flow control 


Improves visuafization l>y rediidng "snowy" 
arthroscopic field, removir^g smal tissue 
paitides and bubbles 
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Ablation Market Segments and Technical Review 

The RF arthroscopy market is founded on cutting and ablattonapp^ 
maWng up about 90% of afl f^F cases. Temperature control or tissue wn^actioo • 
maikels comprise only about 10% of the RF procedures performed in toda/S 
market. The growth potential for both areas is enormous. This section revievw 
technical and cfinical use oi the Saphyre probes. 

Technical Review 

The Saphyre probe is an ablation probe intended to resed soft tissue and 
perform Sm^tasb (coagulate blood vessels). Uke all ablatk>n probes. Saphyre 
probes are intended to rapfdiy remove sipfl tissue to achieve acKniw^ resuj. such 
as reducing innammatoiy agents, eiealing room for yfeuateab^ 
space cr gaining access to anatomical regions underneath the soft tissue. 

Cutting and ablation is generally performed with high power tevete. from 90 to 
200 watts. - Coagulation can be achieved with 30 to 60 w^s(h^ef 
fenUratureste^ to ablate bk»d vessels not coag.^^ : 
^JJvutean software defaults to -120 watts tor Cut. and SO watts lor Coag yrtven a 
Saphyre probe IS connected. Settings for both Cut and Coag can be manually 
adjusted between 5 and 160 yiratts for the Saphyre probes. 

To use a Saphyre probe, the surgeon does not need to nain^ fuO •jf^'©^ 
SniS 6n the fissu*. TWs is different than the monopolar Ablator technlqw. 
where fun electrode contact IS necessary to achieve an arc. Saphyrepio^ 
may arc when activated at high power (120 watte or grcater). ln the conductive 
iiri^ This Is very helpful lor removing frood-Ska or wspy tissue. 

f 

AdditionaJly. bleeders can be addressed by moving the Saphyre P«|>« ""J!**. , 

of th;"5iiS^;^Uersus actually making direct cor^^ 
SnreLjwilhtt.emonopolarAblat<*..Thislsbecauseabipd^ 
pocket of heal around the active electrode. It may only be necessary to get close 
to the bleeder rather than touch ll<«recily. 

The return electrode on the distal shaft does heat up when energyis arfvated. It 

win not get as hot as the active elecUode (tip), but it rn^ be enoug^to 

thermal damage tissue. This eHect is common to aB topoteur RF 

probes. It is the reason that Saphyre probe was designed w<h an «nsulated 

back.skJe on the distal shaft Unwanted tissue damage 

return electrode touches tissue that Is not part of the treatment area. Protecting 

•the patient and giving the doctor the safeist features b one ollhe great 

advantages of ttie Sapfiyre probe de»gn. •• 
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A conductive trrioation solufion. such as Lactated Ringers or sterile saEne, is 
required for arthroscopic eleclrosurgical procedures. Sterile water should not t>e 
used. In addition to creating an eiectrofylic tmbalanoe tn the jovit tissue, sterile 
water will inhibit the arcing and heating lhat is required to electrosurgically 
remove tissue* 

A qroundtno pad (return electrode pad) is not required for use with the Saphyre 
probe. However, if the surgeon be using another Vulcan probe, such as a 
TAC or Ligament Chisel, a grounding pad will need to be placed on the patient 
during the procedural set up, [Refer to Good Practices for Ground Pad 
PlacerDent document availatde from Customer Service.] If a grounding pad 
corviects the patient to the Vulcan and a Saphyre probe is u$ed« there is no 
confUd- Vulcan recognizes tliat the Saphyre probe is a txpolar prcbe and the 
software disables the grounding pad and NEM circuits. In other words, in bipolar 
rnode the Vulcan ignores an attached ground pad and tf^e NEM light w9l be 
blaniL 

Saphyre prot}es are riot malleable. One reason is that the return electrode or Its 
power wire may bQ damaged 9 bent in the distal portion. TNs could rerKier the 
prot>e norvfuncdonal In the b'polar mode. Also, there is a risk of occluding or 
crimping the suction tui>e ir\side the shaft of a suction probe. H thl& were to 
happehv visibility could be greatly reduced and fluid trapped In.the distal portion 
of the probe could become heated* 



Applications 

Regulatory a(Msement 

PItysicians'use RF ablation in a variety of procedures. Saphyre .probes 
cannot be marketed for use in any specific applicatk>n or specilic joint at 
^ this time because of the level of regutatoiy clearance currently on fie. 
Monopolar Ablators can be marketed for specific appGcations and joints. 

The review of applications that foDows is typical of the RF ablation market it 
general Hemostasis may be performed in all of these and marry other 
arthroscopic procedures. 



Shoulder apoBcaltons 

Comnnon ablation uses in the shoulder include: 
• Sut>acromsal deconH>resston 

Surgeons ablate the soft tissue on a bone spur under the acronton. 
The spur is then burred down to relieve compressive pair). This is 
the most common arthroscopic procedure using RF ablation. 
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• Excision of scar fissue 

• Debridemealof therotalorcufi 

• Capsular release 

Cutting of the capsular tissue to open up the joint 



Knee aDoHcatfons 

Common ablation uses in the knee include: 

• Excision of lorn anterior oudate ligament (ACL) or posterior audate 
ngament(PCt4 , , . 

• . Notchplasty 

Debridement of the ACL or PCL notch after ligament removal, 
qeans out the flgament stump In preparation for ligament repair 

• Synovectorriy 

Removal of irJIamed synovial lining 

• Partial meniscectomy 

' Sculpting or smoothing of torn meniscal cartDage to present 
remaining healthy tissue. RF ablation generally not remove or 
cut away sfgniTicant sections of meniscus 
• « • 

.> Ablation is NOT recommended for use on.artlcula r or hvafine cartflaoe. 
such as In femoral or patellar chondroplasty. Preservation of Bving 
chondrocyjes in artfcular cartilage is critfcatty important Ablation may 
cause extensive damage to thus tissue. Temperature-controlled or 
mecharucal tissue effects are mudi more superficial and thought to be 
less tiarmfuL 



Ankle aopBgatlons 

Some surgeons will use standard-sized probes for anWe procedures. Otf^ers 
may choose only small diameter probes like the monopolar Ablator 2mm or the 
monopolar ttfcro AWator* Common ablation uses In the ankle include: 
« Excision of scar tissue 

• Synovectomy. 

. Reiiioval of inflarwBd synovial llnlrg 
« Debridement of tendons or figdments 
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New 3.51 Software for Saphyre 



The Vulcan generator is a soltware-driven system that aHows us to perform field 
uJSraJeTTOs helps to enhance our competHive edge and keep Vulcan 
"p So'nSce^mpSely up-toKlate in a cost-effectK/e manner J^^^ are 
perfom^ed using a PCMCIA card thaltakes onV a 'e** ^ 
representatives to install The upgrade Process gr/es you another reason to t» . 
• • infrontofyourcustomerslodiscusstbeSmith&NephewEASsystem-andan 

opportunity to turn this caE into a sale! 

In the oast ORATEC has had optional upgrades at times that allowed customets 
SelSS toS^iSs^adSionallea^^^^^ Other tfl^rades are mandato^n 
. J^V7a«, iL eofhware uooiade wusl be Implemented on aU Vulcan urUts to 

aRcustomers. - 

Smith & Nephew Is pleased toannounce the release of version 3.S1soft«^^ 

Cvmci generator. Version 3.51 soHware h^rnany vakie^dded 
bSelSiauding the iblMy to use the Saphyre bi^^ 

This upgradete mandatoaso everygeneratorlnthe field mustbe 
upgraded by the distributorship. 

Saphyre models of probes 

• Sets the conect Preset for each probe type. 

. AutomaticalVchangesthe^neralortoblBola^^ 

2. Updates?eS2Jt5^lorLigamer^Chisetelo90WCj.«^^ 

j£vk>usly was 80W^ and 40W coag). (Also avaJaW^ 
3 Adds a saW feature for low impedance, monopolar cutting condH*om. 

m^tSge^nerktordetects.^^ - 
Teconds iLer is rapidly cycled from full to no poweronffl the snpedarKe 

• SSVb<;v^oh^.Thr^^ . 
undetected, incidental healing. (Also available in 350 software) 

Mandatory Upgrade ImplementaUon: »,^», emah a Menh*»w 

Software upgrade training packets will be sent to each Smji & Nep^ 
Endoscopyfeld representative including upgrade -istrucuoos. report«ig 
instructions, and return iristnicfions. 
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An allotrneni of 3.51 software cards win be sent to the Distribution Executive 
main office* to be divvied up appropnatel/ amongst tf>e field reps. As the 
software cards are used up and when reporting information has been returned to 
Smith & Nephew, an adcfitional quantity of software cards may be requested by 
the distributorship unt9 afl upgrades have been completed throughout the Held. 
No software cards will be sent If reporting Information i$ not received* A 
detailed tradcng program is maintained Hvhouse to ensure tt^t all generators in 
your territory are upgraded* 

How to upgrade software (see the ''Upgrading the Vulcan Generator" 
attached for deuiled Instructlone): 

1) .Tumoff power to the generator • • 

2) Locate the plate and screws, that protect the slot lor the software card (located 
at the t>otton>« right hand comer, of the box). 

3) Unscrew the plate protecting the software card slot 

4) if an old software card Is in the slot, push the black button located atlhe left of 
ihe'card to eject tfi8 old software card (ignore this step if rM> card b pii^ 

the slot). Insert the new card ffito* the sk>t with the label fadng down. Make 
sure the card is securely inserted or the generator will not function. 

5) Ref^ce the plate protec^ng the slot for the software card. 

6) Turn on the generator and check the LCD screen to make sure that 3.S1 
. software version is displayed. 

7) The upgrade is now complete. 

8) Complete your paperwork with log account name, date, serial number, ettc 

9) Give a copy of the 3.S1 software preset table to the custorper. 

10) Ship any old software cards to Smith & Nephew at the address t>ek>w. 
These cards are valuat>lel 

Remember: Once*3«51 software Is Installed, when using a Saphyre prot>e 
check to make sure the box Is showing bipolar mode and the correct preset 
is disptayed (Preset 17: 120 cut, SO coag). 

Important Contacts: 

« For problems upgrading the software* contact Joan McCreaiy at M8-996* 
1996 invnediatety* 

• For addSidr^al 3.S1 software card shipments, contact Customer Sennce at 

888-996-1996 
^ Ship old^inused software cards to: 

Monica /Ulgood' 

Smith & Nephew Endoscopy 

3700 Haven Couf) 

Menk> Park. CA 94025 
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Upgrading the Vulcan Generator 



step 1 

Prior to upgrading the software: 
Turn on fte generator and record the software version* 
Record the unH's seria! number and iocatipn. 
Turn off and unplug tfie generator* . 

Accessing System Software 

Step 2 

Remove screws from bottom of Vulcan 
Generator Unit to access the card slot 

. You will need a Phiirtos scr ewdrtver 



Step 3 

If a card is present*, push the eject 
button at the front side of the sloL The 
card wiii pop free, then remove it 
tf a card is not present, go to Step 4 
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Step 4 

Insert the riew software rard, with the 
label fadng downward. When fully 
ir^serled. the card win lock into place. 
Leave the card in tfie slot 

Steps 

Once the new card is in the sipt, dose 
the card access door and tighten the 
screws. 

Turn on the generator and conTinn the 
. display reads Software Versfon 3^1 1 

Complete your paperwork and move on to the next gerterator 
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Competitive Review-Arthrocare 



Arthrocare System 2000 
Features: 

• Single display lor ablation and coagulatoo 

• B^lar system . 

• Ablation settings 1-9. Settings 
correspond to. these powers: 

1- 40W 

2- 50W 

3- 60W 

4- 100W 

5- 125W 

6- 160W 

7- 200W 
e-240W 
9-280W 

« AntvoWarid Probes 

* Over 25 prot>e tip styles Induding ablation, -shrinkage, small joint, and 
suction (ex: MultiVac, CoVac, Razor, Omlnator, CAPSure, Sat>er, etc) 

♦ 90* ablation probes repiesent the majority of probe sates 

• Perceived as haying the Isirgest RF macket share -in abl atipn tx^faiess 
« MuHi-electrode ablation design 

• Autoclavable cable - 

• Foot and hand controls available 






Pricing; 



System Component 


Description 


Pcfee 


Arthrocare System 2000 
(includes Generator* 
Cable. Foot Control, 
Power Cord, and Iteei's 
ManuaQ 


Bipolar generator 
designed for use with 
ArthroWand for resection, 
at^tion. and coagulation 
.of soft tissue* Includes 
rme'presets for diff ereot 
probes. 


$7,500 

» 


AithfoVVands 


A wkie range of probes 
are available for abla^orv* 
coagulation, and 
modificafon of soft tissue 


Abiatton-$1Sl 
SmaaJoint-$151«15S 
•Shiinkage*-$270 
Sucfion-$172 
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Cable 


To conned the 

AlthrOVYonu \Q ulv 
System 2000 


$500 


Power Cofd 


Connects the System 
2000 to the power outlet 


S10O 
S100 


Probe Bender 
Fool ConUol 


Bends malleable probes 
Provides contiol to the 
generator with ablation* 
coagulation, and ablate 
adjuster 


S750 


Hand Switch Control 


Same as foot control but 
accessible by hand 


$300 


Cable Oring 


To ensure good 
conr)€^on with Wand 
and cable 


$10 <pacK} 



strengths: 

1 Aogresshw son tissue fese«kx^arKJ coagulation: Very aggressWeablafc^ 
' a^d good coagulation reduces OR tfme for the suigeon. 

2. Multiple tips anow access tor many applicatJons thai Include resection, 
coagtrfatiwi. and modification of soft tissue.- • 

3. 1$ the pefpeived leader in the ablation market, with a market perception ol 

* ArthroCare having aggres^aWatton. 

4. Hand and loot controls provide a convenient level of control lor power setUngs 
and energy activation. 

Weaknesses: 

1 No temperature control to monitor depth of tissue effect that is very important 

* lor procedures such as capsutonrhaphy and chondroplasty. 

2. Nonspecific poywr settings deny the user a fu« understanding of the energy 
being appGed. 

3. Inadvertent heating of surrounding lissue due to conwntric urjiwulated 
return electrode. Users may be confused by the multhpin electrode 

configuration and rros-undefstand potential heating concerns. 

4. Reaches veiy high temperatures, as seen in surgeiy with t»iji[»9 *ar«>e 
(100«C) and tissue char (-270«O. Overheated fluid may inadvertently 
damage surrounding tissue in the Joint or msuiiroent portal. 

5. Few maOeable probe designs, limiting the ablfity to access hard^o-reach 
anatomy (such as posterior horn of the menfecus) 
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6 No probe recognition, generator does not adjust to each probe ^or optimal 
performancTbul instead needs drpulato^ staff to remember and^or adjust 
settings wasting valuable OR time. 

7 AutoclavaWe cables that cause necdJess delay because of sterilization arnJ 
* bad connection caused by wear. ArthroCare typicany charges for 

replacement cables. 
8. Generator is not field upgradable possWy leading to down time, for shipping 
or exctiangingjor a nsvt generator. 



Competitive Strategy: 

1. WiththeacWtion.ofbipoIarablatlon.VoteannwdJers^^ 
worids: temperature control for temperahire sensitive procedures and 
aggresswe ablation to reduce procedure time. 

2. Vulcan is also teamed v«th the vrfdesl variety of^es tod^ 
(monopolar and bipolar), temperature control, smal lomt. cutting, and Np 
probes. 

3 With the versatae pef1om>ance of the Vulcan generator andtt^ scientific data 
TblSJffeV^eftocy.Smith&NephewvrflbelaKxd^ 

Arthrocare's FIF martcel st«re. 
A <!ku»«f«»Brefieniatives can use their wide range of Oyonics products to 

feti'aS;SsS?N??hev.HFprodu^^ 
the resection maritet to solidify the relationship. 
S. Expose the diHeVences n rehan electrode conTiguratioo between Saphyre 
probes and tbe Arthrowands. 
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rftmpetiUve Review-Mitek 



;Erfl Effect Aagicc 



Mnek^ VAPR~ II (Ethlcon Division of Johnson & Johnson) 
VAPR n Generator 

Features: 

• Dual display lor ablation and coagulation 

« B^)olar system 
. Programmabte temperature settings 

• TertiperatureConUol Electrode 

probes and defaults) 

• Weak contpetitor in RF market 
» Autoclavable cable 

• Foot control 




Pricing: 

System Components 

VAPRII 


Description 

Bipolar generator 
designed lor use with 
VAPR 11 electrodes for 
resection, aWa«on. and 
coagulatfen of soft tissue, 
includes multiple delaoH 
settings for various 
probes;- i 


price 
Not published 


VAPR Electrodes 


A wide range of 
electrodes are available 
for ablatjon. coagulation, 
and. modiTication of soft 
tissue. 


AWation-^lAS-iov 
Small Joint-$161 
Shfinkage-$199-20S 
Suction-S154 
Temp.Control-$313 ' 


VAPR Handpiece 
VAPR Footswild) 


Cable to conned the 
VAPR M to the electnjde, 
recoinmended lor 20 

uses, 

i To enerqy flewverY IJon> 


$349 
$46S 



ottwrmse fcpfoduced wWiom me vnmen consert oi tu. 
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VAPR generator 




VAPR Power Cord 


To connect the VAPR 
generator to a power . 
outlet 


$117 


VAPH Sterilization Tray 


For steriGzing of reusable 
product 


$244 



1 



strengths: 

t. IMuIlple tips for a wide range of appncations including resection* coagulation, 
and modtfication of son tissue. 

2. Wide range of orthopedic products lo leverage rela6onsh^> with customer. 

3. Wen-known r^ame In the Ofthopedicmarket 

4. TC Electrode that monitors temperature for temperature-sensitive procedures. 

5. 6er>erator is programmable tor probe*specific default settings 



Weaknesses: 

1. Average tissue response to electrodes, slowing down the procedure. 

2. limited availability |n probe designs that allow access to hard-to-reach places. 

3. Autodavabfe cables that cause needless delay because of steriGzation and 
faulty cortnections caused wear. 

4. Power settr^s are not refined wfth apcurate temperature control to provkJe 
consistent performance. 

5. Generator is not neld-upgradable, possibly leading to down time for shipping 
or exchanging for a new generator. 

Competitive Strategy: 

1. The best way to cortibat the MHek product is to show the complete padcage 
that we offer with the leading temperaiture control product on the market along 
with aggressive moriopolar and bipolar aWation. No other company can offer 
that 

2. Team the ah-irvone system with the leading resection products of SmUh & 
Nephew and70u have a winning combination: Even with Mitek*s range of . 
products, we provkle the nrtost comprehensive fine of products with superior 
quaJ&y and service* 

3. Make a dear distkidion between Vulcan temperature conlrd and VAPR 
temperature control Vutean uses a thermocouple to measure temperature at 
the prolDe tip and adjusts the power output SO times a second! The Vulcan 
software also has other key technology t>Mm m\o the generator to optirrtre 

•HIGHLY CONFUJENTUL. For intemal use onl/. This docunwrt n«y ik>1 l)e photocopfed or 
othefwise reprocSuced wiihoul the ^en consei« ol OfUT€C Imeiveniions. mc and SnKh & 
Nephew, Iw: 
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generator Is not as advanced as the Volcan. 
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Competitive Revtew-Stryker 



SERFAS™ System 
Features: 

• Single display for cut with presets. Low, Medium or High settings lor coag, 

• Bipolar system 

• BuOt-in troubleshooting guide with voice feedback 

• SERFAS Probes 

* Seven probe styles for ablation '^uding two small joini probes 
» Malleable up to 45^ 

• Fk>wPort~ to reduce bubble size (no suction) 

• Hand and footconirols 

• ' Autoctavable cable . 

Pricing: 

* Ablation probes-St65 

Strengths: 

1 . Hand and foot controls to allow the surgeon to adjust the settings easU/* 
2« Bendable probes to allow better access to Joints* 
3* AbiUty to bundle the probes with other arthroscopy products. 
4. Wdt-known sales loroe. 
.5. Troubleshooting guide bum into system. 

Weaknesses: 

1 . No temperature control pfobos for contraction ol soft tissue or car^ge 
appTiCdtlor^s (using bipolar ablatk>n on cartilage lias lieen shown to have a 
much greater depth of penetration than monopolar TAC-C II probe). 

2. No scientific data on tissue effect 

* 3. Average ablation pedormarwe, 

4. Only seven probe styles. limiting appncations and chok^ for the surgeon. 

5. No suction probes to reduce cteudy or 'snow/ Field.. 

6. No probe recognition, the dcculalor must ac^jst the settings. 

7. Urhited power setfings for Uie surgeon, reducing versatility of probes. 

8. Autoclavabte cables that cause needless OR delay because of sterSzalbn 
and bad connections caused by wear. 

CONRDENTIAL For Iftonal use only, Tlu$ docutief* ii«y i»t be photocopW^ 
oiheritrtse reproduced wittiou ihe wfinen consert ol 
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9. GWierator is hot field-upgradable, poss&ly leading to down time tor shipping 
* Of exchanging for a new generator. 

10. Ute enliy to RF mari«et wth very srnaB martcet share. 

TlERpfSim'tSS^ for the compret^ensive Smith & Nephew Soe of pjobes. 

nH)nopolar. and l>ipc>ar capaWWes. 
2. Point out Vulcan's extensive data to show tissue effect compared to SUykeCs 

laclcofdata. ' • 

3 Use voursupertor line of Smith s Nephew Pf0du<^ including the #1 reseclK>n 

SnStaS^buslnesstoccjmbalSU^^^ 

4 Vulcan-s comprehensive. easy-lOH«esyste«nv«^^ 
™oherei»onlBonglvesth8.physicianauser-^ 

lioubleshoo&ig rteads. 
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Competitive Revlew-Linvatec 



Generator and Probes: . , . _ 

. May be used with many standard morwpolar electrosurgical generator (ex 

Valley]Jd>. Conned) 

• Attaches'lo bovie pendl handle 

. Variety of probes for ablation, cutting, and coagulalioo (UltrAb«alOf~. Trident 
combination ablator/shaver. Heatvvave"*. Concept®. ESA) 

. Uses -coag" mode for ablation. "cuT mode lor coagulation, and 'cut" mode lor 
capsular shift 



1 



System Component 


Description 


Price 


Generator 


Produces power outpui \o 
mn probes. Many 
standard electrosurgical 
generators work. 


Relies on havirig an 
electrosurgical generator 
inthefatifiiy. Piioes 
vaiy. 


Electrosurgical Prodoct 
Une 


IrKludes a rimited nnx ol 
probe tips for ablation, 
coagulation, cutting, and 
capsular shifts 


Ablation*$85 
Shrinkage-unknown 


Grounding Pad 


Needed for use with 

electrosurgical 

generators 





Strengths: 

1. Multiple probe tips* 

2. Broad One of arthroscopic products. 

3. A unique shavei/ablatlon probe called Trident ^ 
A. Trklent Incorporates suctten through the Shaver blade opening, 

HIGHLY CONFIDENTIAL 

^-.^lrri*>€re«e. ATTORNETS EYESONLY 

Weaknesses. tNFORsuTJOH 

1. Average performance. 

2. Umiled probe Ups that may not Itt surgeon preference. 

3. No temperahire control to control depth of penetratton during capsular shifts. 

4. Has to rely on functionality with other rt^ufaaurers elects 
for probes to work. 
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5 Tndenrssuc»fonisnotatthepc«ntofablatfon.y4>fch m^^ 
* bubbles from the point of energy cteHveiy. 

6. AulodavaWe cables thai may delay- sufgeiy doe to bad connections or need 
for stenTizatioa 

7. Nosdentificdatatoshowtesueeftect 

8. Most probes kte very similar to bo«e penca that the accounts already have. 

?'Xfe"v^y'to?oS;a« Linvatec is to ask the surgeon to use the product 
/espedaJW^oSs to^ Reports from the Held say 11 has mediocre 

iwSSScoagulatton pertormance compared to Vulcan^monop6laior 
SSST^tiS^Ljcoagulationdoesn-lstandad^ Thesurgeon 
probably wont vrant to use it a^in. 

9 If ihe suroeon is motrvated to use. Urwatec because of bundfing pro^^ 

^ e^moSS^dSJ^isnn great, use our superior fi^ 

a better vlue to the surgeoh. We have the tools avalaWewim the quaBty 
iTArt^!!^^^ And ^ can o«er bundling with Dyon^s 
equipment, too. • 

3 Thev have no temperature control for capsular shift procedures to contwl 
Satin?oftSue?Weda This is key m^psularsWR procedures for optimal 

outcomes. * 

4. We have extensive data ihal shows tissue effect with Vulcaa products; pomt 

out Unvatetfs lack of dala- 
5 The inabiBly to customiie setting and RmSed probe lips severe^ Bmits the 

. slflJSS^ the Unvltec One. Vulcan is able to give the surgeon a 

JS^^eSrS^ctioi^ *°V?*^ 

probe* The Vulcan system can doll alL 
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Competitive Review: Probing Questions 



Use ihe following probing questions to get your customer thinking at>out the 
advantages that the Saphyre probe and Smfth & Nephew EAS can offer. 
Questions can Jead your doctor to the make the purchasing dedston on his/her 
own. 



1 . What factors are important to you in selecting an ablation probe? If our 
product could meet your objectives, would you evaluate it? 

2. Would you see an advantage to using a sole source supplier for 
axUiroscoFMC resection? Would leaving io work v^th one $.ales 
representative ease congestion and disruptions in.the OR? 

3. Is there ever a proble.m with k)cating or using re-usable cat^ in the OR? 
WoukJ efimlnayng a piece of equipment help to control OR efficiency? 

• • 

4. Are you satisfied v^th the level of control that you obt^n with your current 
tHpolar product? 

5. Have you ever vented to switch between ablation and temperature control 
probes in a case, but this was difficult because you use two different 
vendors with different generators? 

6. How often is the return electrode of your current b'^tar ablation probe 
outside of your field of view while you are ablating? 

7. hiave you ever wondered wtiat is happening to the tissue ttiat.the return 
electrode is touching while you are ablating? 



Be prepared to harvdie obiections from the surgeon. Here are some examples. 

I. Doctor Tm happy with my current bipolar prot>e*s.ablation performance. 
Why should I switch to your t^polar probe? 

I^p: Doctor, let me show you a unique feature on the Saphyre 

product. The return electrode Is h^re./just below the tip. Notice 
how the electrode v^aps around the frori and skJes, but is 
insulated on the back, protecting adjacent tissue. Now kxM at 
the bipolar prot>e you are using. The retum electrode is also . 
just l)elow the tip, but ft wraps around the entire shaft This can 
expose tissue like the rotator ciiff to a very hot surface when 
at>lating in the subaaon^ space* ' 

HIGHLY CONFOEMTIAt.. For ifMemal use only. Thtj documem may not be photocopied or 
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Doc My surgeiy center is very cosl-eonsdous. Tm not sure I like the 
piidrig you're offering. 

fteo- Doctor. I can oHer your hospital a r^lce pricing and se^vkw 
ad^nl^ge » you choose Smith & Nephew as ?f 
oreSder of resection products. Since you're already a gieai 

siaver custoU it would be a natural »o bA>9 
and Saphyre products Into your surgery center. From a cost 
perspective, you have a fantastic opportunity here. 

Doc. I don't use RF ablation very much. Why ihotiW I change my 
cunentpracfice? 



Rep: 



What is yourcurenl method for resection P'^edwes? Jf you 
us?D«)rL equipment and you are happy, there's i» reason to 
ttov^ver Smith & Nephew now offers an extensive 
aXS^WP^^^ Ibra variety of applications. Your 
Slaves J^raS^bS^^^^^ from the smaB joW and .t«PP«*^ 
happy to contact them and let them know about th« 



newopportuf^. 
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.5 

The Sales Process 



Using the Vulcan customer Est and our targeted taundi strategy for the Saphyre 
line, it should be relalivety slraightfoiyfard for you to ident^ the appropriate 
clinical decision makers to approach with Saphyre probes. It will be very 
important fof you to avoW simply puffing Saphyre probes out of the bag and . 
showing U off. Use your seflmg slalls to gain an understanding of your customer's * 
needs and .objectives relafive to RF systems before you actually present the 
Srrath & Nephew EAS and Saphyre probes. 

Please don't forget that each OR has a variety of decision makers, including the 
surgeon, nurses, OR supervisors and purchasing personnel Position yourself as 
a resource with all of these parties to masdmize your influence during the sates* 
process. 

The outline «below walks through an effective sales process that may trans^re on 
one visit or over several calls on this customer. The UiHet points with quotes wilt 
give you'some examples of useful lead-ins or wording that may t>e he^jful to you. 
Other lines of questioriing may be appropriate for your customers. You can use 
the fonowing structures with any of the selHng strategies outlined eariier in this ; 
Sales Gukie. ' • 

Opening the Sales Call * 
❖ Ask questions to Investigate whether this is an appropriate time to (five 

into the topic of RF. 
<• Position the current sales ca» to gain the customer's attention. 

> -When I was in last week you mentioned that you woukJ be 
interested in discussing RF in arthroscopy with me, at some 
point in the future, WoukJ this be a good time for thalT 

> "Over the past few visits, you and your staff have expressed 
concern over the increasirvg amoum of equipment and confusion 
amongst the OR staff over having different systems for RF; 
May we discuss this further?" 



Focus on the Customer's Situation 

•> Begintofocusyouf customer on the topic that you plan to discuss. 

❖ Probe the currer^ situation and methods used by your customer 
further. * r 

Use questions to uncover your customer's thirdung and feewtg! 



HIGHLY CONTOEWTlAi^ For Wemal use only. This docy y n* may i»ot be phoiocoged or 
oihervrse reproduced without me wiinen consent ol OfWEC Imeivertfons. mc and smim & 
Neptew.mc ^ 770140 Rev. 01 

HIGHLY COWFIOENTUL ' ^ 

ATTORNEYS EYES ONLY ORA 0052409 

INFORMATION 



A 23197 



> "I've noticed lhal you have more than one RF arthroscopy 
system here In the Oa Why b thatr 

> -Biing me op to dale on your use ol RF in cases here at Meiey. 
How has RF been incorporated if»to your practice? 

Explore Your Customer's Problems and Objectives .^„^^^^f,t 
Explore Tour^^ the issues your customer brings up dunng your (fccusslon of 

■ * I'Sr.i'^^SS- to explore problem areas mat we expect to be 

❖ oJi'tS also can reveal the objectives your customer may have to 
resolve current protjiems. 

> -Have y«r ever h^ a case deteyed because a »w«atof was 
iJOt JainSar with the vaifous RF generalois »> the CRT 

> -Howt»aveyoureispondedv^ntheconnec«oiicabtebet«e^ 
RF^robeaiSMhe generator is not ready to go or B ort 

room?* * ,* 

tavestigate ar^l Reveal the of vour customer's 

❖ Now that you have an understantfmg ol some w yrr.Z^Z^ 
SleiS formulate questions toxeveal the urvJer^ Btv^ 
TS^Is^'es uncovered by ew)loring • problem ImpBcabons help o 

❖ Su?^^'"^^-vea. prot^em impncatior« that Vulcan and 
Saphyre products can dearly solvel 

> THavirigmulUpleRFsysten^here at Mercy does seeriidiHiculL , 
Howf have these delays aHeded your pracUcer 

> -OK. so vour staH is tired of keeping up wilh all of the 
correction cables. How have the, connection cable problems 
affected your use ol RF in these casesr 

custcmM »Md lhal Ih. Sniilh & Njphrif e*S em »«*»t. 
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❖ Ask questions that win reveal a need-payoH thai Vulcan can provide. 
<* Begh 'to posRion your product offering as the solution to your 
customeVs needs! 

> "Dr.^ would it be valuable to you to consofKlale all RF use in or>e 
system? If I can show you thai Ihe Vulcan generator can excel 
at both temperature control and ablation, would you be wOfing to 
consider consolidating your RF usager 

> •Would you be interested in evaluating a system that efimtnates 
the connection cables? What would you do with an ablation 
system thatefiminated the connection caUesT* 



Ask for the Order! 

❖ By followfr>g the sales prpcess outlined above, you rww have the 
customer in posilion to ask for an appropriate order or commitment. 

> •You already have the Vukain generator here in your OR. let me 
bring in a sample ablatkm probe lor you to evaluate during your 
r^exlcase. How about tomorrow?* 

> -You and your staff wtD love the Integrated .Cable probes. When, 
is your next case that wOl use RF ablation, and n be here with 
some evaluation probesr 
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Selling Tools and Resources 



SM the Price Ust in lh« Collatertl Materials S««tlon. 

■ Out Dries schedule lor the Saphyre rine places R in direct competiton wilh • 
• A^roCareandMitelc Wlthlhereaturesar«lber«fitsdferedbyttveSap^^^ 

and ihe Vulcan geneiatof. you shouW not have t'^'?„r^.i."?'! £ 
overcome. The key to success with this product is to sell Hie system and lis 
features and tenuis! 

°**"TSre*l8 standard discount av^ble for Saphyre products. 

Please review the attached price Bsl and be ready to state this inforruatjon y«th , 
your customers. . ^ 

S^l^pToSf^yi-irdlstrfcutor executive's ofr«^^ ; 
• Vulcan Ltomersttlat use our teinperatuie control (TA^ probes, . 

monopolar ablation products. Th6se custorn^ ^ ^^^ITS 
•v account otouo AD of these customers have Vulcan generators ln place ana 

J. ^^a»?lXmcLbeVxpectedlohavea^ 

. The accounts on »is report vflll be your top pitorilyl 

faS?a"2;enrv:.1e^^^^^ 

is returned (enclosed). Smith & Nephew sales management v«!l conduct 

freiliJt^^iS Ssaphyre probe sales to ^JP^^i^J^- 
are being targeted and that roonopolarablallon«a»unte are not cani^ » 

♦ 

Saphyre Une ln*servicc j • n 

See Iho Saphyre. probe Instruction for Use (IFU) lor more details* 
❖ OrderinQ Information , • • ki^^^Wi^ 

. Order Saphyre Bipolar aWation products ustng the Smilh & Neprwr 
West Coail Cuslomer Service iine: 888-996.1996 ^ . ^. . 
. Be sure to speofy model nuivb^f or complete description and 
quantity for each ilem ordered. highly comfioential 
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Identify product and packaging 

• Identify the packages containing Saphyre bipolar prol>es tyy: 

> Gray cok:>r band on labels (vs. black formortopotar ablation) 

> Label says "Saphyre" 

> Modelnumbers: 92SXXX 

• Identify the product after opening the package by: 

> Gray cokx insulation on probe shaft 

*> Pre-procedure prep issues 

• Prior to any procedure using Saphyre probes, the software of tl^ 
Vulcan generator must be upgraded to verskMi 3-51 or higher. The 
current software version of each Vulcan generator b displayed in - 
the LCD message window when the generator is first powered up. 
A Vulcan with any software revision prior to 3^0 will not operate a 
Saphyre ablation probe. 

• The Vulcan generator shoukj be placed in a iocalton dose enough 
to allow probe conr>eclioA (usually within 1 0 feet of the table). 

• If it is possible that more than one probe wSI be used by the 
surgeon, or it is unclear which probe tip style will be used, make 
sure all of the appfoprtale probes are availat>le in the room before 

• the case begins* ^ * • 

• If the case has a ct^nce of including the t^trfteinperature control / 
(TAC) probes or other monopolar probes« apply a Valley Lab 
grounding pad (split-pad return electrode) to the patient before 
draping the patient. 

• the Saphyre bpolar ablatior> probes require the use of a 
conductive irrigation solutksn.. Safine or Lactated Ringers solutions 
are good choices. 

<« Prot^e s^ecfion 

• Tip configuration - the Saphyre fine Is available In 3 tip. 
configurations: 

» 90-degree 

• 90-degree high profBe 

• eo-degree - 

• Suction vs. non-suctten - each Saphyre tip conTiguration 4s 
available in a non-suction model and suction modeU 

• Each surgeon will detemvne'wf^ inod^ to use based upon the 
patient's anatomy, type of procedure and personal preference. , 

• ❖ Cohnectbii to generator 

• The scAjb tech in the sierilo r»eW can remove the cfips that bundle 
the integrated cable of the Saphyre probe. 

• The scrub tech passes frie connector-end of the integrated cable to 
the circulator outside Mhe sterQe fieW. 

HIGHLY CONFIDENTIAL. Foi internal use only. This documert may noi be pholocopted or 
otherwise feproduced wWioui tie Minen 

Nepliew.Inc ^ 
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. The circulator c»nnecislheSaphyre probe cable to the Vuten and 

lurrw the power on. . ^ ^ 

• Thai's iU The Vulcan generator will recogruze that a Saphyre probe 
has been attached and set the appropriate operating parameters 
(pre-sets). The system Is now ready to operate! 

Saphyre probe use tips/iechmqiies . 

. NO BencSi^g of probe shaft - Saphyre probe shahs a e iK)t 
maJleable. The probe bender should not be used lo modify the 

. TlS^suraKn rray ask for the power levels to be adjusted during the 
case Using a Saphyre probe, the Vulcan generator be 
m£r^ adjusted between 5 and t60 watte tor both Cut and Coag 

. .Cawthould bo tak^n to prevent tissue contact with the return 
2cU<xJe on the Saphyre probe shaft While awlB not be as hot as 
the active electrode at the distal tip. the return etertrode may 
become heated. For this reason, it is important to avoid inadverlent . 
contact with Ussue adjacent to the operative sHe. • 

. FuB tissue contact may not be required dunng Cut pr Coag 
applications. Saphyre probes may perlonn to t»ve ?"'9e?n s ^nf^ 
requirements when the probe tip is in ctose prowm.^ ^J* 

. Power delivery to the probe when the probe e not m tesua 
pr^frU'tSt\ foot pedal activation wljenno^ 
coagulating) riste increasing the temperature of fl« flwd « ^^I^ 
lareflrtto terminate power deBvery and to mciease flush «te 
whertpossUe. 

P-jed^«j^n^«j,^^^^^ 

. SiiJLd^S^KTciev^th^ts cable. Usually a contaminated 
sharps container is an appropriate disposal container. 

Please see the Saphyre probe Instruction lor Use (IFU) lor more deUtts. 
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Fiom: JoanMcCcearyOmcaearyQorateaconiJ 
Sent: Wednesday. May Ot, 2002 AM 
To: Peggy Gre^ 
Subject Saphyre coHatefal materials 

JoanNtcOcacr 

ffoduct Manager. AfihroKopy 

Srottb ♦ Nephew^ rornierly ORATEC IwcTOiuons, Inc. 

Endoscopr DiyiskHi 

ra 650^7-2620 • 
Bx.650>36S*9$24 
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Saphyre*" Bipolar Ablation Probes 




Ceel»arlc** iMiiloH4 slMlt 

«flr, 90" ««4 90- p««f3« iSm >A 



j««>«|-cut dcctrod* fw fOpSd 



SvctMM i^flOoloc (m»yW«« odfwttobU 



pcHomantm Cowv»nl««tc« 

Sapfayt*** BJpWar Abfeiion Pfoto ©ffcr » new sumbtd for tijwc loaowL TU i««*rf-c«« 

desifA. F««» ih V not t«p«w| tbc mwn tkctwde <n lh« posterior, 

daft Aswia»UlSiiiWiANcplicwprobe.,*eS.rty«to«»^^ 
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Saphyre" Bipolar Abloiion Probes 
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1^ Abte h«k tt* W«« 


woof 






flSOM 







HIGHLY CONBOENTIAL 
ATTORMeYSerESONLY 
INFORMATION 



Smith*Nephew 

▼ekpbooK «0->6^9?04 . Fix: ««069.»0 
»^r«»iS**«l C«rto»«r$«rrfct: 4M5*-5<»-m4 
fcpnscobuv* ofSaAb & Hephew. 



Ff f^btn-, rtpt*t»bU .bUcW m-lu, S.pby« Kf-to AbUUM* fnAtf- 

OAlf 1^ SoMi ^ Ncpbcw.* lo<»cf » iccli»k|»e iM«n«oa for lodQiupy. Oir 

outeomo Ibi «if Sffoos- FkmK to « taMm ko* « c» ^ 
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# 



U.S. Hospital Price Ust 
Smith & Nephew ElectroThermal^ Arthoscopy System (EAS^ 

Effective 04/24/2002 



Catalog i Probes with Integrated Cable 

921008 . T>C^An«W 

921013 TAC-Cn 

923001 UpnetA Cbt$cl« Straighi 

923002 UgaiBcmCW*cl-AnsW 
923C03 Ugamenl Chtsd - Ciimd 
923004 UgaiDCfitOmcl-Hook 

920001 AMator** 90*,3mm 

920002 Ablator, 30*.3iBiD 

920003 Ablator, «r,3outt 
920007 AbUtor^HPSO*. 
920023 2ianiAMator 

920011 Abla!br-S.90*.3-5initt (suciioft)* 

920013 Abtator^ V«5^»»«. (swatei) 

920014 Abbtor*S 2inm (joctioii) 

920015 Abbior-S HP 90', 3^iiim (5«tio<0 

balalog i Small Joint Pro^ ^^ Integrated Cable, 



UnttPffce 
$299 
5299 
S299 

M15 
SI 15 
S115 

nis 

S129 
$129 
S129 
$129 
S139 
$159 
$159 
$159 
$159 



Micro Ablator 
Micxo AbUiof -S (soctioo) 
Mioo Ablator-S Hi|jb FvoGle (sucfioo) 
lyfimTAC 
MiooTAC^ 
MicfoTAC-SAngkd 
MkTO UgaiiwuCaiiscI • An^ 
hOoQ UptDCOi Chisel • Canrcd 
KGoo Lisameot Chisel • Hook 



920006 
9200U 
920026 
921001 
921004 
921009 
923005 
923006 
92300$ 

Catalo g f 
910014 
911007 
913007 



Catalog » generator 



$149 
$169 
$169 
$325 
$325 
$325 
$140 
$140 
$140 




$15000 



Vulcan® Gcwxator 

Indodcs: footpwtt* and power cort 



Price 
$13,495 



Catalog » 

815001 

S15002 

805004 

815019 



Accessories 



Price 



Extension Cable* • 8 pin, autoclave, packaged 
Footswiidi 
Probe Tip Bcwkff 
SpElElecuoaerad 



HIGHLY CONROENTIAL 
ATTORNEYS EYES ONLY 
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$295 
$495 
SS5 
S6 
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U.S. Hospital Price List 
Smith & Nephew ElectroThermal® Arthoscopy System® (EAS^ 

EffecUve 04/24/2002 

Catalog # Saphyre Bfeoiar Ablation Probes 

925003 . . Saph>re6(r»3Bni 
92S0O7 5aFh>rc90*,3inroKigbPioriU 

925011 Sapliyre90*,3inawithSuctio« 

925013- Saphyrc 60*, 3mm vriih Suction 
925015 Saphyrc 90*, 3mm High Profite with Soctioa 



$151 
StSl 
St51 



$172 
$172 
$172 



. . HIGHLY CONnOENTIAL 

ATTORNEYS 6YES OMLY 
t^ORMATION 

Prices Subicc* to change without rwlic*. 

TAG, Ablator. Ligamenl CHsal. ERex. Saphyie, VuteaA. EAS. EloctioTbofmal. and ORATEC art US tia<temail* ol ORATEC 

imafyerdions,inc. ^.^^ 

770t03Rev.07 
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U.S. Hospital Price List 
Smith & Nephew ElectroThermai® Arthoscopy System® (EAS®) 

Effective 04/24/2002 

Ordering Information 

Orden ma; be pbced with oar Cusunncr Serncc Depanmcflt: 

Sni(h&Kephew ToQFfn: 9^1996 

. 3700 Haven Cowt TdephooK (650) 369-990* 

McaloParkCA 94025 ftxr (650)369-9913 

Terms 

Shipmcnis arc F.03. Mcnlo Pirl:. CA- Terms arc ncl 30 days. 'Al! purchase orders arc subject lo acccpUnce by Smith 4t 
Ne^icw. faiheevertofconniciinjieniB^owlcnnsiiiTlprcv^ Pikcj vc subject lo d»o$c wiihcwl notice. AU 
applicable tixes vvfll be added 10 thejovoicc. A fiaaoceciiarseinaj be assessed oq alt unpaid balances ovet 30 days «t 
18%peraom»i*lH%perinontL 

Reto.niFolS^ 

South it tkphew products received hy tbe customer in damaged or non-worUng condition may be rcnimed for AiO credit 
orieplaceiiieitttwiihiD30biainessdapfit»mdw^^ CditfacttlieScnstli&Neptew.Ottlomer 
Service Depanmem for a RerantMateriUAiilborizationCIUd^^ Please ccfacncc die RMA number oittfio 

outnde of the shying < 



Fun credit win oidy be issued for items retunxd wfehin 30 d^ of invoice dae, ifuused and in the origiaal padcapn^ 
items retunied afia 30 days from the date of invoice may be siA^ 

Tike follotviog merchsiiAse wiB fioc be reomied for cre^ 

• MercbsncS$cwithbr<to$tcrikpadagcscals;osed,danttgodorii^^ 

• ^Kcbdjordcr products* 

• Meichuifitebeld past 30 days from invoice date. 

• Products not used belbce the exptra^dstc or tbenite Before Date.* 

• Discoiitiiwcd products* 
Warranty 

Smith & Nephew products are manuficnired for use by ipaliGed med"^ personnel are trained in their use. AO 
. Smith & Nephew JU^aitktfoseopy products axe wairamed 10 be free from defects in 
(90) days from date of sal& Any Smith d: Nephew prpdua widi such defect wfll be repaSrcd or replaced at Stetth & 
Nephew's option, at no charge to Ac customer. Smidi A Ne|*ewsliaU not be Vohle. expressly or inipried,fDi: 

1. Any daaugcs which ought arise or be caused, whed*erlor the cusionw or by die use» 

a. nssusc mishandling, and^or improper operatioiw. : 

b. rcpaks or nx>dlficatkMi perfonncd other than by SnuihA Nephew w ^ 

facility. ^ . ' t 

c use in any manner or medical procedure, other that fx iiWdihisdcrigned; and 

2. Any special, indktd aad/or coosequeodaJ damages of^ny Wad and howuverxaused arising from the sale or tise of 
theproducts. . ' 

THIS WARIWnY IS IN VBJ OF ALL OTHER WARRAMTIES. EXPRESS. IMPLIED, ANOAOR STATUTOnY. 
WCLUOING, BUT HOT UMITED TO, WARRANTIES Of MERCHANHBIUTy. FITNESS ANDOR StflTABlJIY FORA 
PARTICULAR PURPOSE. AND OF OTHER OBUGADONS OR UABtUriES ON THE PART OF ORATEC 
INTERVENTIONS, WK. ORATEC NEITHER ASSUMES NOT AUTHORIZES ANY PERSON TO ASSU>^ FOR IT AW 
OTHER UABILTHES IN CONNECTION WITH THE SALE OF SAIO PRODUCTS. JO INSURE PflQP€R USE, 
HANDLING, AND CAREOF PRODUCTS, PLEASE CONSULTTHE PRODUCT INSTRUCTIONS FOR USE. 

HIGHLY CONFIDENTIAl. 

. • StenTizatjon Inslajctions ''"^SoSESf^^ 

For Exiextskw cabk - after proper cleaning. 

Pre- vac Wrapped four (4) minuics pie- vacuum steam exposure at 270-T75* F (132- 135*0 

Flash (jfavtty: Unwrapped ten (10) nunutes at I32*C (accepublc range 131 J-133^*Q 

For Pro^ Benders - after proper cleamng, ORA 0052436 

Pnoes Subjed to chansa wfthout ooOcu. 
TAC, Ablator. Ugafneni Chisel, Eflex. Saph/re« Vulcan. EAS, EtectroThecmal, and ORATEC are US irademaitg oT ORATEC 

intervonllons. Inc. 

770103 Rov.07 
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U.S. Hospital Price Ust 
Smith"& Nephew EleclroThermal* Arthoscopy System® (EAS*) 

Effective 04/24/2002 

Pre-vac. four (4) minutes pre-vacuuro steam wpojurc al 290-275*F ' 



HIGHtY COMBOEKTlAt 
ATTORNEYS EYES OMtY 
IMFQW4ATIOH 

ORA 0052437 

prices SiA)ieci ib change wUtoui Aotioft. 
YAC. AWSior. Ugament Chisd. Ellex, Saphyte, Vulcan. EAS, EleaToThefmal,8nd OBATEC aie US ira($wnailcs oC ORATCC 

770103 Rav, or 
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Dyonics® Control RF 
System 

Arthroscopic Radiofrequency System 




Sales Guide 



Prepared by the 
Marketing & Sales Training 
Departments 
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Chapter 3: Recognizing Potential Customer Problems and 
Objectives 

Categories of Potential Customer Objectives 

nehnteal Objectives 

• . Easy to set-up tor the OR staff 

« SiiT^>le to use for both the OR SUIT and surgeon 

• Reliabreoperaljon 

• Ifinknaliinpad on current standaid of cere 

:Bconomic/3usintss/OrsBn'a9iiQn Objtetiv^s 

• • Reduce OR downticneflncrease OR liinover 

• Simprrfy Ironing requiiemenls 

• Ertwnce OR efficiency 

• Reduce inventory levels \ . 

MedhalOtiee^ves 

« Ehhance patient outconies by: 

• Redudng«ieamounr6f bleeding 

• • Improving visuaizafion during the procedures 

• Increasing procedural speed to reduce anesthesia time 

Customer Service Ob/ectrves 

• ReriaWe operation, minin»l need for fbttow^jpsetvicec^ 

• Prompt, knowledgeable sennce and support 

Professional/Personal Objectives 

• Cutting edge professional recognition 

• Sattsiied patents producing subsequent referrals 



ARTC055S5 

^ — «»-« 
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Competitive Review- ArthroCare 
AithfoCare® System 2000 
Product Definition 




System 2000 Controller 

. Single display for ablate and coag 

. Non.adjustable20W coag setting 

• Ablate settings from 1 • 9 
1-=40W 

2«50W 
3e80W 

4 » 100W 

5 = 125W 
6C160W 
7« 200W 
a*240W 
9«280W 

. Bipolar operation 
ArthroWand Probe 

• Over 25 probe tip styles 

Right angles exceed 65% cS sales 
/ S Hp styles include suction 
12.7 cm shaa length 
.0095" Turbovac electrode surface area 

• Suction controlled with pinch damp on 
tubing 

- Reusable handpiece 
3pedalfootswitch 

• Ablate, coag and ablate adjuster 



ArthroCare Strengths, Weaknesses and Competitive Strategy 

Strengths 

• First to market with bipobr ablation 

• Broad product line 

• Strong patent position 

ARTC 06570 

Coofidenlial 
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United States Patent im 

Roos 



lit] Patent Noinben 
t4S] Date of Patent; 



4,706,667 
Not. 17, 1987 



IMJ ELECIROSURCICALHlCHntEQUENCr 

ctrmNG BOTRUMmr 

p5| lawittjn Ebcrlari R««bTtottliBgen,Fed. 
Kcpw of Cenatfly 

roi Assipce B«rdrtoMM«dao.EWtl«»lk<^ 
A O^utifiBceB, Fed. Jtep. of 

pi] AppLH04 tn^ 
P2) F3cd: J«La,l9tt 

Rdsted U5. AppSatloo Data 
pq FotcivsApplkatiMPTkHtyDaU 
[511 iTif 

152) VS.CL vz/mA4;nt/m.n 

I5«j Field ^StMttik m/mi. 3aJ.U-Wl.l7 

{54 lUfemecsOiii 

FATEKTrXXrUMEKTS 



3^494 2/19M FcMS 



. US/30U4 

. m/mst 



3.nattt ii/i«3 

4,20Un 5/1910 HfOicKL... 

4^l.toa 10/1910 Dciierct^. 

4J7MO i/mi BateciaL.. 

4.15t>40 Vim ItaM...-.^ 



. m/30}.14 

. m/30S.n 



. ut/mn 



FOREIGN FATCNT EOCOMENTS 

2nni9 llAfH M9^€fOemMUf ^ IV^MA 
29266J0 1/ini F«d.Re^cfGenMDy- lai/mi 



£k«m«Mr-4iltt F. Hiadaibars 
^ifonKPk ^f««C 4r/Sr«h-T«wii$««d Townsead 

(57) ABSTRACT 
In «a doctr^-cttrpcal fX cotdss wstnuneiu in wfaidi 
&e ftCTttil dcctfodc 01) b •"•"jed on both »dcs«r 
the cottbs clecttodo <n) bot k how^ set btek iclt- 
livetotlkecaitiag dectiode(l3>ootieB»ira»efAbody 
a3i Tbefido of dhetol of «he contact *ft« (14. IS) 
of ibc Mmn] dectrodeCIOand of iheamtegckcuodc 
(t^ V sraiter thaa f:l and ssulter 4ua 2<kl. 

a CWMVid Pmirfac FlfMTCt 




Plaintiff's 
Trial Exhibit 
PX6a5 
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4,706^667 

- «»ng cleclrode, wfeidi it amagcd 4ircctJy aJoogiidc or 

ELBCmO SURG ICA L HIG H FREQUEHOT becweai is, eiusts Che rcqaired streng bcstmf ti the 
CUTTING INSTRUMENT desvcdkxsuoaoTthecutchatis Dcccxsaiy tociecmet 

. smoodcsc AsUleftststaACcUtweelllhec^ttiogdeo• 
TllisissdinooAofafplic«tiODScr.No.747^6,fi]ed 5 trodeaodBettiitl electrode is hrgdycoQSttiit the bifh 
JuaieSai^U. ' frequeftcypowcforthegeneratoreaabercgcUtcJto* 
The invcAtKM rdates Co ab dectro^surgici] hifh fie- valoe tt vhich ovefheiiiai of the dsae' is ibo dbe* 
queAcy catting instmmest comprismg t prdeMy tivdy tvoided ia the «xei of ik aitUaf eJectrode. but 
etongue issCnuncnt body from which, la the opcfttive svch that a cfeaa cat s seveithcScs obtaaedL 
staler * ^'va aittmg dbctrode {vojecti Ibrvi^r^, 10 The vki&ofm^acacy cutting umntncat of the m%«a* 
•ad ft targe aireaDcutnlelestrodc which caa be brought - tioakoooicicaliaicsopentsoaby tfiesargeoQbccaate 
into ooataet with the paticat netf to tks axttiag eleo* a probleoi-lne electric cut k effected Uuoogh ihe cot- 
trade; tmg dcctrode eves wbh IneguSar aming speed* widn 

Id a kxsowD clectro-surpcal high &eqoeiicy cutting out tbsocdtoaee or adhesion occuirioghlbcicgios of 
tostnnDcni of this land (D&OS No. 25 21 719) the IS the oeotral electrode. 

oestral electrode b admittcdlx anuged io the immed>» In order to prevcBt the 'cutting fatftrumest of tht 
'ate vidaity of the cutting electrode, it is however 10 favendoo from becoming awkward to handle p re vinoa 
scpantcd from the tissvc by a pbstic coyer* or by its should furtM* be oiade that the ratio oT the sizes of dK 
arrinsemcDtmsacndoioope;, that kdnfody eater bio ooataet areas of the acotsalclec^odeaad of the cutliaf 
electrical eootactwidi the evttiag electrode cketiolyti* 20 'electrode k smaller tins 3lhl aod ptelerably smaQar 
calty via the secxetioo which Is pxcsottdoriag the cat* thaa UO. 

tins procccs. As a rcsah,.it Is difficult 10 siaiatata the Oae obtains pertfcalarly good eleotro-saigkal cut* 
caxrest baaadxy required for troubleirce cuebf hi a ' ling charactetistlet fftflt^oiHl wkh a ftunpt^ and sSa 
required precisely defined ntnoer ai cbe eisilng dec* oosstzaccSoaof the imtraiKat body If ibe ratio of the 
trode-Thtts if the power aetdng at the rX geacrator b U naoftheoontaamriheesof Aeacutrddeetfodeaad 
too high, bonit can result cr,iftha power setting ii too of the eut^ dactrodo Is approunataly lOsl. 
low, then a poor col or mdeed injury oocais because die AJthoogh the cutting electrode cooid ako have the 
tnsae to be cut sdcb to the cutting electrode as a resalt fona of aaanowbladeiitls prefemd for tbecanfaig 
of ooagttladoa processes electrode to pn>ieasiteantia07aadaByaod preletably 

Thepriacspalcbjectofthenvcndoaisteptovidc'aD M also ia a Mght Ine Croa ifae lip of the ttiftnwicat 
electro-surgical hlfh frequency cuttiog instrumeot of body. If the coidng electrode is ia addhiott Ibnned with 
the iaitiaUy named Bnd ill which correat coadidooa a shaxp tip diea the power deuity b ^ tip s^giM b 
whidi are brgdy practsely defiaed as« present at tha paidcalariy.bxga whidi b iasportaat for a caooch c«t 
cutting dcctrode during the nokhif ef a cat aobttaa- free ofu^liiy. 

tianypqpcn di cii ltf tothclDogitadipalaaiiofthebody » 7%ed^ of cut preferably aswotstotUco 5 aua. 
of the inttmi»eat> with the current cood i tlc oi cruaring The extent of the aeatral deorode whieh surrour^ the 
a trouhle£reedeaa cut oftfaetssue without ovcrheatiag cnttinf decode a the d i rcctlo e perpenfeohr Io the 
Of the tissue and without the tissue aad the mstraiKat azbof thefaistrumeatbody preter^|yaiaouaisfirom2 
stiekingtogcibaL to £, b paiticalar 6oa 3 to S and am partieaiariy to 

la ordcrtosKiSify thii object die Savcndon pfovidea 40 approrimately 4 aua. ' 
that the aeotnl electrode is arraaged oa the mstrtoaeat Thecattisi{ speedooavcniendy amooatsiofroml to 
body OB both sides ofthe catling electrode, bm let bade 5, b partkubr ftoei 3 10 4 aad prefecaUy to appraxt- 
relative Io die cutting dcctrode. mtn^ a way dut it b niatdy 3 ca/fec 

supported oo the tissue ou both sadea of the csttisg Utedbtaaoecf die cuttiagdeetrode from die aeitnl 
electrode whie die axiaDy projecsine catting ekctrode 45 electrode b d>e ^lectioo perpeadScabr to die an of 
pcoetfatabtodieibsoe;aadthattheratbofihe8i2ec the htstrameat body wefbOy aaoott to from 3 O 15 
of the contact saiiaces betweoi the aetttial dcctrode tad nponicnlartoapprQxiiiialebr lOaaa. 
aad the tissueoa die one head and bctweea the cetdag When the cutting electrode has a needled dp thb 
electrode and dte dsspe oa Oe odMr baad^-b grcabr tip preferably has a dbraeter from ai lo OX b pardea- 
tbaaTO. JO laroffroma2toa4«ad.particalartrtf«pprQxbntdy 

IC.iBacataDgbstrBme8tofdibkiad,apowcroffor 03 am. The cattbg dcctrode prcfexably projcctt a]d> 
cxaapb5iolOWattspermai2bappliediodieeatibg ally beyond the aeutrrf deetrode by from I to 5 aa. 
dectrode thea a power deadly oceacs at die csdiag The 1^ of the csttiag electrode caaasefdty have a 
electrode, whidib preferably fonned as tpotet, which leagibfro«2lo3MaBdptefeMblyofa pp * oiiittMd y 
b such dat the heat necessary for tissue scpiradoa b 39.3bbb. 

geaoatedtt die tissue and b the tissue oeOs. The &ot As electrical iasabtioa b aecessasy between dK two ' 
diat the neutral electrode itself b fikewite b caneat electrodes a prcfeired practicd onbocfimeat a iseftdly 
gadocdagcoataawflhthedssaeeasaretaptbblem* arranged b sacfa a way that die catting deetvoda 
nee flow of cczieat between the cutting dcoiodecad projects azblly from ttbsnbtbg body tnaaged bride 
the aeatral electrode la odier words die traasidoa «0 die ncatrd dectiode. 

resistaace between the two dectrodea b substaaiially In order to tncfaasa*die path for babiga coisaatc 
coostaat As a result of the larger area of the Beatrd between die two dectiodes aa advantageous foxtber 
dectrode whidi b b cootaa wlch the tissue the power eobodimeat of the bventbab characterised b dial ite 
density at the neutral dcctrode b reduced ao fiu that insulatiag body b set back azially relative lo the eoatacC 
with aonad cutxbg speeds of the order of acveral cm « sorlaeeof dieaeaiiidekctfode. 
per see. aet evea dssue hesdag. which could lead la Funfaarmoic. a pcastied laa&ataea af Iba bvaatioa 
coagulatkav. oocats. The aeotcal cloctiode thu thdes provides that the iasalatbg body bfonaed as aan>abi« 
anoothly over the dssae dubg caciaag whife the CBt> bg rieevc b wUefa a mrtd lod b locaied wfabh b 
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Bed* 12. The CBtdx clcctradc tt projccc down- « wOl be iiiiDj dopUcod reljtw to Itx b>«u1 t«!e »oo 
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lenniae the catting depth wtth wl»cb be wii»l» » oper* of the rX ^mtor 20 t»d to the \hah 2t respectivdy. 
•ifc Thij posMbiUiy of »clj«stmcm b panieohriy impor. Tlie cooxaca of the fwHcb « tre tonncool wiA the one 
uxd bccauj* for cemJn dcctric operatiopi Ihc danfer contact of the switch 5 uid with the mcntloDcd second 
existt lilt 00 cotdnf too d«pJy into the ticue Uyers contact of the hiad rvitcfc M rcspcctivtly. 
other orgtniwffl Ik tnuntcntbiuBy injured. By sdecl* 5* The h«idjwitd» 34 «ryc$ 10 switch Oft the fXgeacf- 
toj|anictiUrlyrfaIbwdcj)th$ofc»ttmftitkcidj«^ »iof». 

inemmech&uso of tkc loveniMai »ch ia|ane$caabe la tbe cettm{ {KMhioii of Ha 3 the M high Cpb- 
completely avoided wthout paiticolir atteuiioo hciag queapyvoliigCB applied bctwtat the cBttift{elc«rodc 
retnwed by the ttfgcoDdttring electric omtog. » lad Ihc iKOlrtl efcdrode U (iWDcd hy the Up it- 

. As teen fa FIGS. 3 ssd 4 the neatnl ekcirode U 10 poosoftheCaVslt ttlhecttficot flow Itom the rX 
wlMmoindl the cuttkgelcctxodeUoa both sxles genentor 30 takes place via the poke 34^X5 in the Btt^ 
isforsiedbythetipie^orthetwofimbt3t»9f« oer shown in Fia X ^ 

piDCeiteir,withfhetwolxinbsbdnf nooatedaChe Is aecordaace the investiOQ ft low frequency 
wpcr ttoc^ OQ an tonilatios cap 32. contrd ciirrcnt with • low voUigc h wpcrinpa«d 00 

The iasobtbg sleeve cootaining die netalTodU and IS the rXcutrcALlfthe band switch 31 if dosed tfiea this 
the crtlJBg dectrode 12 b axiaUy dispUccaUy aniaged k)w frequency cootrol carreat flows via the wiadifip of 
withu Che msdatuig cap 32 a a mumcr not shown hi the coa 33 which aets as an rX Ghtr aad further rX 
sadia way that hbdthcrappiozm>atdy flash with the cooping coib 35 to a tchexutlcany nhatnted switdi- 
nairtral electrode 11 fa the positioaoCna 3, iwth the bg rday 3< m flic rX geaeratof 20 which switches on 
cat^g electrode 12 projectbg mxiafly fonwdly m » the r X gcoeratoc 30 when it engages. Th«is, tha rX 
tt2rihrttanjwxtothatdiownbnG*l.of Besclewly geoentor20c»hcsetjnopentioobycteingthchaad 

behind thecad»cfthelb*sasahow«fciFia4^sothat ^ . . . ^ ^ 

^einnce(te'33 can abo be «aed at a BOODaldampiBf While the At&Bgeoataeti on the tasnbtiag deem 18 
isstramaaL only close die switches 6^7 aad 1 in tftecattmgpooliea 

When the iosahtiagslecve IS b advanced a acoor- 25 cifHa3 IhesedinaswitdiesareopcnatheoMgalal- 
dance with Fia 3 a cX cnttng iastmseot h acoosw iagpestdoaof Fiadandathorplaoe Ifaeswitchcs 1 
dance with tba inventioo b created in wtich the two to 5 are dosed. The fastdating sleeve It b retracted b 
lioibsZl, 22 can te pressed fiosB both sides against the thb poshioa solGciently 6r diat the catting deetrode 
tesoladagdeeve It ^ finger ptvaseKr * U, winch b here shaped Ska a naedkreaanotcocM into 

A coil 33 with two wiwfingsU aad tlbbaHthttO 10 contact wiA the toe. ^ . , 

the »reU6eg cap 31 The ooe temlaal of the windrag In the switdi poshkM of ftdl rX^tnge of 

L2b'eosnected wiihtheeaiThed tembal2S(rftherX the rX generator 20 b app6ed to the wini^ngs of tfaa 
generator 20. The other tennial of the wbdSag L3; coO 33. The two foba 3t 22 of &e pincette* areli^ 
wla^ Mwdtancouily prodoces the cc nn cciifw i to tha dcctricaOy iasolated froa one another la this pOsWoa 
«andSagLlbooonected.toaecorduicewiihFIO.^to 35 andiecdvca redacedsX vohageCroathewindfatgLl 
one contact efadodng switch 2 wWcbfefDS one efc. of the cofl 33. The voltage bth«siq>ped down (trans- 

nctf ofaiinihipSeswitch23acwatedbyasplaoeiiaat fonocd). . 

of the bwOadng sleeve It. Tlie odier tenniad of the If tfssoe b now damped between th« ty rc^oas of 
winding U is connected with the one oontwt of the the Bmbt 3U 22 and the rX genetKor 20 « ag aa con^ 
first HKiDaBy open switch X(na 4) and with the one 40 eected by dosing the hand switdi 34 then a rXcanW 
eoataetofaluraierswitd}4oftbemdtipleswxtdi2S. flows throtigh the branches 31. 32 itfo th e tissnc aad 

It sbovid be panted out that, for the sake of daitty^ there geacxatca the deeuicd beat leases acccsaaxy fbr 

only those line coonoction are shown in FIOS. 3 end 4 ooo^datMa. 

wUeihaieneeessaiylbrtfieopetadenoflherdevaat U the switiA posito Of na 4 a faw fi equMcy 
fwitdh position, la aetnalCux the dectrkd fine ceaaee- 45 cootrol carrtst fix *c awtwh^a rday 34 wbkh ta ao - 
tions winch can be seen by jotndy viewing FIQS. 3 and pcrimposedonth«tXc«fra*aboflowa^ Acwmj^ 
4 aie pfcscat between the variovs ecaponens. tag U of the coi 33 widi 14 faming ttdcaeatOfn 

Thtauhiple twitch 23 has in total dght fixed ooBtaet resonant drcalt. - 
pm and five dhphceaent contacts which are locaied The load impedance ior the eattag of FIO. 3 and fior 
bctweea the coatact pain on the tnsaladag sleeve 39i 50 thecoagdatjoncf FIG. 4b aSetenL Whereas ooem 
which fbtn tbe'iadividoil switches a to t. teckoo w|th atoadimpedanoeGfca. lOOOOhasdvte 

TIm other (left hand) contact of the mdividad switch anting dieload hn pcda n c c danag ooag;olalioa "ag^ 
lb connected wiib the hot •erainal 34 of the rXgener- to approdmatdy SO a 100 Ohas. In order 
atQr20.Tbeoihacoiitactofthefwstdi2fadeetiica]ly trooUefiree lbnc6oang in the virion fwiieb potlliOtt 
coBdBctivdy connected wHh the other coniact of ^ 55 the ootpot escalating drcah Of the tX gwetuor 20 
swittA S and afao wtt die fin^ 2L The switch 3 is mast be matched to these condidoas re^edivdy. 
connected 00 Che one sde with the eardi<4ienniad 25 A particalar advantage of dwcabo^nent of Fl^ 
of the rX generator 20 and oo die other sde' with the 3 and 4 Sea in the Act Oat ia the position of ase far the 
Hab22of thepiocetul3'»Tbccoatactsofdieswstd4 ciittag piocea the chatacietbtic of the tX genetalor 
are connected to the one contact oftlie switdi land to CO required for thb appKcalioB cmbe blQOght iato eflfac< » 
the oae contact of the hand switch 34. The contacts of aamdy that die powcf bcreacs widi boeasagt^ 
' the switch 5 art connected to die odKrcomaa of the taace. In the po«doo of na far eoagnhtioii id oowo^ 
hand switch 34 and 10 die odicrcotttaa of die fwbchl -dance with FIO. 4 a power t^anetexbiie ftadtt. 
and a the Cob 21 respecdvdy. The contacts of tha brooght about by die win<fing U of da coil 33» ton 
switch 4 ara coaaccted to the catting dectiode 13 aad 4S that the power drops off wldi DCtcastng lesbtanoe. 
*a the one contact of the svt^tch Band to the hot teiitti* The rX generator 20 can also have an ootpat deooo- 
ial24ofdierXgaKntor20rcspecdvdy.ThecoBtJctt pled fiotn eaidi (floatiag o«tp«0 
ofdaswitch78iecoimectedadiecatdiedleraind2S no longer bdng c oa ncrif d teearth as Ao^ la FIO. 3. 
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One of ll>e essential idvaniagcj of il» Inpobr *ppfia* 
«k>& loinfcpic oT ibc bvcnikjo h Ac «*»ced 0»w«f 
kaUge caneatt to cirthcd pans of the oper wy tMie 
wbidi to Wea itdoccd to t iionHiaaggom impt™w 
Vy Ihe freedom of lhc|aikntattW«cifctA 
fe$ a&d fretttd leit& 

1. An dkcuQi Wgiqi tppantas Ipr conM^Bg to 
to «id KCQod ortiwtt Of M ekeirW f a»tfoc c» 

1 fiw efccuodc co«prian$ fijst «»d jccood f cacfilhr 
elociftte mciobco. the iBc»bcn Wfif ^ced apatt 
rt oiw cod tad bcmc dlq>bc«rf»k rdrthf* to «eli 
odieraliU other eod; 

A f tf^wl t^ff^ ff ft^ ^f disposed between Ibe flnt'tao 
teeood nien*c« of the fim ekctrode sad bw 

teoenBy pmnd tbereio; 

for dltpladng Ibe Koood decm>de teU^ 

(he fint electrode; 
Dcaes for conectias the fint oopM of the electncu 

(CDcntor lo tbe first sod eacond menbort of tbe 
fim rfectrodc «d for eoQoectiBf tte iMond o«^ 
pi« of tbe ciecdicaJ fenenior to tbe leoood ciee- as 
trade whea Ibe fcoood decirodtf is diqdMed to ft 
fisst podte fdid¥B l» the fint dectrodc; sod 



IS 



means for tlterwtely coimectinj the first ootptt of 
the dectrieal geaeotof to the flm Dcmbcr ^ lac 
nm ekcuode and foe eooaectiof dtt •ceowJ oot. 
pot of the electneol generator to the seeood nea- 
bwoftUfimeJectroacwbeoOictettod electrode 

is di^)laced to 1 

teoood podtion rebtive to the dm 

ckctfodb 

a. The apptnm eocotdSag to jdafai t fartbet cota. 

^'^^s for dectncally Sosabimf the oeBBibeis offbe 
to efcrtiPde tea each other. 
aeansforcoQAc^iagfbe tooMfotof tbe ekemcil 
•geaerilor to d>e to awiAer of the fim dectrodc 
aad for coaacctbtg die teoond ootpot of tbe electn- 
cal gcsetator to the teooo4 flMoto of the to 
electrode; 

3w Hie apparM aeoofdiag lo duA 1 ferthef eoo* 

^'mos for applymg a to ^voltage to tbe to aad 

teeood dactjodcc wbea tbe seoood eSectiode Is 

£spbced to the to positkta rclidvc to the to 

electrode; Mid 

for apptyiag a aeoood voliage to the to ttd 

od nn£m of tbe fbU dcctiode wbea the 



Koooddeeirodefe dispbcod lotlie Kcood poiltioa 
rdidvc to die rmi decttode. 
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ABSTRACT 



In an electro-surgical r.f. cutting instrument in which 
the neutral electrode (11) is arranged on both sides of 
the cuttmg electrode (12) but is however set back rela- 
tive to the cutting electrode (12) on the instrument body 
(13). The ratio of the sizes of the contact areas (14, 15) 
of the neutral electrode (11) and of the cutting electrode 
(12) is greater than 7:1 and smaller than 20:1. 

3 Oaims, 4 Drawing Rgures 
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FIG.3 FIG.A 
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ting electrode, which is arranged directly alongside or 
ELECTRO SURGICAL HIGH FREQUENCY between it, causes the required strong heating at the 

CUTTING INSTRUMENT desired location of the cut that is necessary to execute a 

smooth cut As the resistance between the cutting elec- 
This is a division of application Ser. No. 747,086, filed 5 trode and neutral electrode is largely constant the high 
June 20, 1985. frequency power of the generator can be regulated to a 

The invention relates to an electro-surgical high fre- value at \**ich overheating of the tissue is also efiec- 
quency cutting instrument comprising a preferably tively avoided in the area of the cutting electrode, but 
dongate instrument body from which, in the operative such that a clean cut is nevertheless obtained, 
state, a small area cutting electrode projects forwardly, 10 The radiofrequency cutting instrument of the inven- 
and a large area neutral electrode which can be brought tion is uncritical in its operation by the surgeon because 
into contact with the patient near to the cutting elec* a problem-free electric cut is effected through the cut- 
trode. ting electrode even with irregular cutting speed, with- 

in a known electro-surgical high frequency cutting out tissue damage or adhesion occurring in the region of 
instrument of this kind (DE-OS No. 25 21 719) the 15 the neutral electrode. 

neutral electrode is admittedly arranged in the inunedi- In order to prevent the cutting instrument of the 
ate vicinity of the cutting electrode, it is however so invention from becoming awkward to handle provision 
separated from the tissue by a plastic cover, or by its should further be made that the ratio of the sizes of the 
arrangement in an endoscope, that it can only enter into contact areas of the neutral electrode and of the cutting 
electrical contact with the cutting electrode electrolyti- 20 dectrode is smaller than 20:1 and preferably smaller 
cally via the secretion which is present during the cut- than 15:1. 

ting process. As a result, it is difficult to maintain the One obtains particularly good electro-surgical cut- 
current intensity required for trouble&ee catting in a ting characteristics combined with a compact and slim 
required precisely defined manner at the cutting dec- construqtion of the instrument body if the ratio of the 
trode. Thus, if the power setting at the rX generator is 25 sizes ofthe contact sm&cesofthe neutral electrode and 
too high, bums can result or» if the power setting b too of the cuttmg dectrode is approximatdy 10: 1. 
low, then a poor cut or indeed injury occurs because the Although the cutting dectrode could also have the 
tissue to be cut sticks to the cutting dectrode as a result form of a narrow blade, it is preferred for the cutting 
of coagulation processes. dectrode to project substantially axiaJly and preferably 

The principal object of the invention is to provide an 30 also in a straight line from the tip of the instrument 
dectro-surgical high frequency cutting instrument of body. If the cutting electrode is in addition formed with 
the initially named kind in whidi current conditions ^ sharp tip then t^ power density in the tip region is 
which are largely prectsdy defined are present at the particularly, large which is important for a smooth cut 
cutting dectrode during the making of a cut substan- free of injury. 

tially perpendicular to the longitudinal axis of the body 35 The depth of cut preferably amounts to 0.5 to 5 mm. 
of the instrument, with the current conditions ensuring The extent of the neutral dectrode which surrounds the 
a trottblefree clean cut of the tissue without overheating cutting dectrode in the direction perpendicular to the 
of the tissue and without the tissue and the instnmient axis of the instrument body preferably amounts from 2 
sticking together. to 6, in particular from 3 to 5 and most particulariy to 

In order to satisfy this object Ae invention provides 40 approximately 4 mm. 
that the neutral dectrode is arranged on the instrument The cutting speed conveniently amounts to from 1 to 
body on both sides of the cutting dectrode, but set back 5, in particular from 2 to 4 and preferably to approxi- 
relative to the cutting dectrode, in such a way that it is mately 3 cm/sec, 

supported on the tissue on both sides of the cutting The distance of the cutting dectrode from the neutral 
dectrode while the axially projecting cutting electrode 45 electrode in the direction perpendicular to the axis of 
penetrates into the tissue and that the ratio of the dzes the instrument body usefully amounts to from 5 to 15 
of the contact surfaces between the neutral dectrode and in particular to approximatdy 10 mm. 
and the tissue on the one hand and between the cutting When the cutting dectrode has a needle-like tip this 
dectrode and the tissue cm tfie other hand, is greater tip preferably has a diameter from 0.1 to 0.5, in particu- 
than 7:1. 50 lar of from 0.2 to 0.4 and particulariy of approximatdy 

If, in a cutting instrument of this land, a power of for 0.3 mm. The cutting dectoode preferably projects axi- 
example S to 10 Watts per mm^ is applied to the cutting ally beyond the neutral dectrode by from 1 to 5 mm. 
dectrode then a power density occurs at the cutting The dp of the cutdng dectrode can usefully have a 
dectrode, which is preferably formed as a point, which length from 2 to 5 mm and preferably of approximately 
is such that the heat necessary for tissue separation is 55 3 mm. 

generated in the tissue and in the tissue cdls. The fact As decttical insulation is necessary between the two 
that the neutral dectrode xtsdf is likewise in current dectrodes a prefeaed practical embodunent is usefully 
conducting contact with the tissue ensures a problem- arranged in such a way that the cutting dectrode 
free flow of current between the cutting dectrode and projects axially firom an ussdating body arranged inade 
the neutral dectrode. In other words the transition 60 the neutral dectrode. 

resistance between the two dectrodes is substantially In order to increase* the path for leakage currents 
constant As a result of the larger area of the neutral between the two dectrodes an advantageous further 
dectrode which is in contact with the tissue the power embodiment of the invention is characterised in tiiat the 
density at the neutral dectrode is reduced so far that insulating body is set back axially relative to the contact 
with normal cutting speeds of the order of several cm 65 surface of the neutral dectrode. 
per sec. not even tissue heating, which could lead to Furthermore, a practical realisation of the invention 
coagulation, occurs. The neutral dectrode thus slides provides that the insulating body is formed as an insular- 
smoothly over the tissue during cutting while the cut- ing sleeve in which a metal rod is located which is 
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connected to the generator and which carries the cut- ceramic or teflon material. A thick-walled metal tube 26 
ting electrode. is arranged in narrow contact around the insulating 

With this arrangement it is also expedient if the metal sleeve 18 and can be put together of two half shells as 
rod is set back axially relative to the neutral electrode, shown in FIG. Z The metal tube is formed at the lower 
and preferably also relative to the insulating sleeve, in 5 or front end of the instrument body 13 formed in this 
order to further reduce losses by leakage currents di« way as a semi-spherical head which forms the neutral 
reedy between the two electrodes. electrode It The deagn of the neutral electrode 11 

It is of particular advantage if the cutting electrode is with a semi-spherical head has the purpose of ensuring 
axiaUy displaceably arranged on the mstniment body. better sliding on the tissue 16 during cutting m the di- 
In this way the depth of cut can be preselected by the 10 rection of the arrow fin FIG, 1. 
operator before performing an electric cut, with the The metal rod 19, the insulating sleeve 18 and the 
range of adjustment being advantageously selectable neutral electrode 11 arc axially displaced relative to one 
between 0.5 and 5 mm. aiwthcr in stepped manner in accordance with FIG. 1 in 

In one realisatbn of the invention the neutral dec- such a way that the path for leakage current between 
trode can be circular cross-section and can concentri- 15 the metal rod 19 and the neutral electrode 11 is as long 
cally sunoimd the cutting electrode. In this case the or large as possible. Moreover, a distinct intermediate 
instrument thus has approximately the sh^ of a pencil space 27 should be formed between the tissue sur^ce 
or stylus which can also be correspondingly held and and the front end face of the metal rod 19 when placing 
guided by the operator. The metal tip which forms the the instrument body 13 onto the tissue 16 in accordance 
cutting electrode projects from die bottom of the stylus 20 with FIG. 1. so tiiat current largely flows starting from' 
at the center. the tip of the cuttmg electrode 12 into the tissue 16. 

A further embodiment is constructed so that the neu- The metal tube 26, the insulating sleeve 18 iand the 
tral electrode is realised by the tips of the two Hmbs of metal rod 19 with the cutting electrode 12 together 
a pincette or pair of tweezers which forms the insulating .form an arrangement concentric to the azb 17. 
body. With this arrangement it is particularly expedient 25 The metal rod 19 is ooonected to the one tenninat of 
if the insulating sleeve witii the cutting electrode can be an rX generator (not shown) and die metal tube 26 to 
retracted relative to the limbs of the pincette. In this the other pole of the rX generator, which has a floating 
maimer the inncette can also be used without the cut- ' output not coupled to earth. 

ting electrode of the invention. The manner of operation of the r.£ cutting instrument 

Finally, this embodimeot can be so further developed 30 in accordance with the invention is as follows: The 
that the two blanches of the pincette are insulated finrai instrument is first of all placed in accordance with FIG. 
one another, with a switch beixig provided which, when 1 onto the tissue 16 which is to be separated by means of 
the cutting decttode and the msulating sleeve are re- a cut, witii a concave ring*like contact surface 14 being 
tracted connects the limbs to the two voltage bearing formed between the tissue 16 and the neutral dectrode 
terminals of the r.l generator. 35 11 and with a very small funnel-like contact surfece 15 

As a result of this construction the cutting instrument being formed between the tip of the cutting electrode 12 
can also be used for coagulation, it being necessary to and the tissue 16. If the iX generator is now switched 
take appropriate electrical matcldng measures at the r.t on then an rX current indic ated by Uie current lines 28 
generator. • flows between the cutting electrode 12 and the neutral 

In order to ensure injury-free sluiing of the neutral 40 electrode 11. 
electrode on the tissue surface during the cut the The dimensioning of the cutting dectrode 12 and of 
contact surface of the neutral electrode should be of &e neutral electrode 11 is so selected tiaat the contact 
appropriate smooth and rounded shape. In particular, areas 14, 15 have a ratio of approximately 10:1. If the 
the neutral electrtxie is made of substantially hemi* instrument body 13 is now moved in the (firection of the 
spherical rounded shape at its end which enters into 45 arrow f at a ^}eed of approximately 3 cm/sec over tiie 
contact with the tissue. tissue then a clean cut corresponcSng to tfie depth of ' 

The invention will now be described in the following penetratxm of tiic cutting electrode 12 be formed in 
by way of example only and with reference to the draw- the tissue 16 without overbeatmg or even adhesion 
ing which shows: occmring at tiie odrtact txxsUtce, because the current 

FIG. 1 a partially sectioned adeview of an dectro- SO density close to tiie catting dectrode 12 is very high but 
surgical radio frequency cutting instrument in accor- r^ndly reduces at a distance therefrom, 
dance with the inventiott in the tip region whidi In order to adjust the depth of cut it is possible, in 
contacts tiie tissue 16 of a patient, accordance with the invention, to axially displace dther 

FIG. 2 a view of therX cutting instrument of FIG. 1 die metal rod 19 within the insulating sleeve 18 or, as 
from bdow, 55 assumed in FIG. 1, the insulatmg sleeve 18 withm the 

FIG. 3 a gchgmatic, partially sectioned udeview of a metal tube and to sdect a predetermined axial posi- 
fnrther embodhnent,of and rX cutting instrument in tion relative to the metal tube 26 by an adjustment 
accordance with the invention and shaped like a pin* medsanism 29. The adjustment mfchanism can for ex-^ 
cft t^, and an^>le consist of an adjustment nnt 30 provided with a 

FIG. 4 a view similar to FIG. 3 of the same cutting 60 circular actuation disk which is arranged omcentrically 
instrument after switching over into the position pro- thereto, and of a threaded rod 31 which is connected 
vided for effecting coagulation. with the insulating sleeve IS for the transmission of axial 

As seen in FIGS, land 2 a thin metal tip is used at the forces.If the nut 30 is axially fixed to the metal tube26, 
bottom of a cylindrical metal rod 19 as the cutting dec- as indicated in FIG. 1, tiien really insulating sleeve 18 
trode IZ The cutting dectrode 12 projects down- 65 will be axially displaced rdativc to the metal tube 26 on 
wardly significantiy beyond the metal rod 19. The metal rotation of the nut 30, which leads to a greater or lesser 
rod 19 is concentrically sleeved by an ipy"ia*iTig sleeve degree of projection of the cutting dectrode 12 beyond 
18 which conrists of a highly heat-resistant refractory the nentrd dectrode 11. The opeiator can thus |mle- 
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tennine the cutting depth with which he wants to opcr- of the rX generator 20 and to the limb 21 respectively, 
ate. This possibility of adjustment is particularly impor- The contacts of the switch 8 are connected with the one 
tant because for certain electric operations the danger contact of the switch 5 and with the mentioned second 
exists that on cutting too deeply into the tissue layers contact of the hand switch 34 respect! vely. 
other organs will be unintentionally injured. By select- 5 The hand switch 34 serves to switch on the r J. gener- 
ing particularly shallow depths of cut using the adjust- ator 20. 

mcnt mechanism of the invention such injuries can be In the cutting position of FIG. 3 the full high fre- 
completely avoided without particular attention being quency voltage is applied between the cutting electrode 
required by the surgeon during electric cutting. 12 and the neutral electrode 11 formed by the tip re- 

' As seen in FIGS. 3 and 4 the neutral electrode 11 10 gions of the limbs 21, 22. The current flow from the rX 
which surrounds the cutting electrode 12 on both sides generator 20 takes place via the poles 24, 25 in the man* 
is formed by the tip regions of the two limbs 21, 22 of a ner shown in FIG. 3. 

pincette 13', with the two limbs being moonted iii the In accordance with the invention a low frequency 
upper region on an insulating cap 32. control current with a low voltage is superimposed on 

The insulating sleeve containing the metal rod 19 and 15 the rX current If the hand switch 34 is closed then this 
the cutting electrode 12 is axially displaceably arranged low frequency control current flows via the windings of 
within the insulating cap 32 in a manner not shown in the coil 33 which acts as an r.f. filter and further tS. 
such a way that it is either approximately flush with the coupling coils 35 to a schematically illustrated switch- 
neutral electrode 11 in the position of HG. 3, with the ing relay 36 in the r.f. generator 20 which switches on 
cutting electrode 12 projecting axially forwardly in 20 the r.f. generator 20 when it engages. Thus, the xS, 
similar manner to that shown in FIG. 1, or lies clearly generator 20 can be set m operation by clodng the hand 
behind the ends of the limbs as shown in FIG. 4, so that switch 34. 

the pincette 32 can also be used as a normal clamping While the sliding contacts on the insulating sleeve 18 
instrument only close the switches 6, 7 and 8 in the cutting position 

When the insulating sleeve 18 is advanced in accor- 25 of FIG. 3 these three switches are' open in the coagulat- 
dance with FIG. 3 a r.f. cutting instrument in accor- ing position of FIG. 4 and in their place the switches 1 
dance with the invention is created in which the two to 5 are dosed. The insulating sleeve 18 is retracted in 
limbs 21, 22 can be pressed from both sides against the this position suflidently £ar that the cutting electrode 
insulating sleeve 18 by fmger pressure. 11, which is here shaped like a needle, cannot come into 

A coil 33 with two windings LI and L2 is built into 30 contact with the tissue, 
the insulating cap 32. The one terminal of the winding In the switch position of FIG, 4 the full r.f. voltage of 
L2 is connected with the earthed terminal 25 of the r.f. the r.f. generator 20 is applied to the windings of the 
generator 20. The other terminal of the winding L2, coil 33. The two limbs 21, 22 of the pincette are fully 
which simultaneously produces the connection to the electrically insulated from one another in this position 
winding LI is connected, in accordance with FIG. 4, to 35 and receive a reduced r.f. voltage from the winding L2 
one contact of a closing switch 2 whidi forms one de- (tf the cdl 33. The voltage is thus stepped down (trans- 
ment of a multiple switdi 23 actuated by ^splacement formed), 

of the insoladng sleeve 18. The other terminal of the If tissue is now dan^)ed between the tip regions of 
winding LI is connected with the one contact of the the limbs 21, 22 and the r.f generator 20 is again con- 
first normally open switch 1 (FIG. 4) and with the one 40 nected by dosing the hand switch 34 then a r.f. current 
contact of a further switch 4 of the multiple switch 23. flows through the brandies 21, 22 into the tissue and 
It should be pointed out that for the sake of clarity, there generates the dectrical heat losses necessary for 
only those line connections are shown in FIGS. 3 and 4 coagulation. 

which are necessary for the operation of the rdevant In the switch position of FIG. 4 a low frequency 
switch position. In actual fact the dectrical line connec- 45 control current for the switch-in relay 36 which is su- 
tions which can be seen by jointly viewing FIGS. 3 and perimposed on the rX current also flows via the wind- 
4 are present between the various components. ing Ll of the coil 33 with LI forming an dement of a 

The multiple switch 23 has in total dght fixed contact resonant circuit 
pairs and five displacement contacts which are located The load impedance for the cutting of FIG. 3 and for 
between the contact pairs on the insulating sleeve 18, 50 the coagulation of FIG. 4 is different Whereas one can 
which form the individual switches 1 to 8. reckon with a load impedance of ca. 1000 Ohms during 

The other (left band) contact of the individual switch cutting the load impedance during coagulation amounts 
1 is connected with the hot terminal 24 of the rX gener* to approxunatdy 50 to 100 Ohms. In order to obtain 
ator 20. The other contact of the switch 2 is electrically troublefree functioning in the various switch positions 
conductivdy connected with the other contact of the 55 the output oscOlatmg circuit of the r.f. generator 20 
switch 5 and also with the limb 2L The switch 3 is must be matched to these conditions respectivdy. 
connected on the one side with the earthed terminal 25 A particular advantage of the embodiment of FIGS, 
of the tJ, generator 20 and on the other side with the 3 and 4 lies m the fact that in the position of use for the 
limb 22 of the pincdta 13'. The conUcts of the switch 4 cutting process die characteristic of the r.f generator 
are oonnected*to the one contact of the switch 1 and to 60 required for this application can be brought into effect, 
the one contact of the band switch 34. The contacts of namely that the power increases with increasing resis- 
the switch 5 are connected to the other contact of the tance. In the position of use for coagulation in accor- 
hand switch 34 and to fhe other contact of the switdi 2 dance with FIG. 4 a power characteristic results, 
and to the limb 21 respectivdy. The contacts of the broug^ about by the winding L2 of the c<»l 33, such 
switdi 6 aze oomiected to the cutting dectrode 12 and 65 that ^e power drops off with increasing resistance, 
to the one contact of the switch 8 and to the hot termi- The r.f. generator 20 can also have an output decou- 
nal 24 of the rX generator 20 respectivdy. The contacts pled from earth (floating output) with terminal 25 then 
of the switdi Tare connected to the earthed terminal 25 no longer bdng coimected to earth as shown in FIG. 3. 
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One of the essential advantages of the bipolar applica- 
tion technique of the invention is the reduced flow of 
leakage currents to earthed parts of the operating table . 
which has been reduced lo-a non-dangerous minimum ^ 
by the freedom of the patient current drcust from earth- 
ing and ground leaks. 
I claim: 

1. An electrcHSur^cal apparatus for connecting to 
first and second outputs of an electrical generator com- jq 

prising: 

a first dectrode comprising first and second generally 
elongate members, the members being spsuxd apart 
at one end and being <tisplaceable relative to each 
other at the other end; 

a second electrode disposed between the first and 
second members of the first electrode and beign 
generally paralld thereto; 

means for di^lacing the second electrode relative to ^ 
the first electrode; 

means for connecdng the first output of the electrical 
generator to the first and second members of the 
first electrode and for connecting the second out- 
put of the electrical generator to the second dec- 25 
trode when the second electrode is displaced to a 
first position relative to the first electrode; and 



means for alternately connecting the first ou^ut of 
the electrical generator to the first member of the 
first electrode and for connecting the second out- 
put of the electrical generator to the second mem- 
ber of the first electrode when the second electrode 
is displaced to a secpnd position relative to the first 
electrode. 

X The apparatus according to daim 1 further com- 
prising: 

means for electrically insulating the members-of the 
first electrode from each other; and 

means for connecting the first output of the electrical 
generator to the first member of the first electrode 
and for connecting the second output of the electri- 
cal generator to the second member of the first 
dectrode. 

3. The apparatus according to claim 1 further com- 
prising: 

means for applying a first voltage to the first and 
second electrodes when the second electrode is 
displaced to the first position relative to the first 
electrode; and 

means for applying a second voltage to the first and 
second members of the first electrode w)ien the 
second electrode is displaced to the second position 
rdative to the first electrode. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Piaintifi; 

V. 

SMITH & NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC., 

Counterclaim Piaintifi^ 



ARTHROCARE CORPORATION, AND 
ETHICON,INC., 

Counterclaini Defendants. 



CANo. 01-504.SLR 



SMITH St NEPHEW^S SECOND NOTICE OF APPEAL 

PLEASE TAKE NOTICE that Smith & Nephew. Inc. CSmith & Nephew^, 
defendant and counterclaim-plaintiff in the above^pttoned case, hereby ^)peals to the 
United States Court of Appeals for the Federal Circuit bomi 

(1) the Order, dated June 9, 2004, and the Amended Order, dated June 24, 
2004, enjoining Smith & Nephew fiom infiinging, contributing to die infiingement o( 
and/or inducing the infringement of the patents-in-suit, and ordering Smith & Nephew to 
take certain actions (P.L 522, 524); 

(2) the Order and Memorandum Opinion, dated April 27, 2004, and the 
Revised Order, dated April 28. 2004, dei^g Smith & Nq>bew*s motion for 
reconsid^tion of orders granting AithroCare C(Mp.'s C*ArtliroCaie*0 motion for 
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permanent injunction and denying Smith & Nephew's motion to stay the injvmction 
pending appeal (D..L 507, 508, and 509); 

(3) the Revised Order, dated April 27, 2004, dismissing Smith & Nephew's 
antitrust counterclaim and granting ArthroCare's motion to dismiss that counterclaim 
(D.L 506); 

(4) the Order, dated April 8, 2004, denying Smith & Nephew's unopposed 
motion to lift the stay to oppose AithroCare's motion to dismiss the antitrust 
counterclaim (D.L 499); 

(5) the Orders and Memorandum Opinions, dated Match 10, 2004, denying 
. Smith & Nephew's motion for judgment as a matter of law pursuant to Fed« R. Civ. P. 
50(b), denying Smith & Nephew's motion for a new trial, denying Smith & Nephew's 
cross motion to strike motion for entry of judgment of no inequitable conduct, granting 
ArthroCare's motion for entry of judgment of no ineqiutable conduo, granting 
ArthroCare's motion for permanent injunction, and granting ArthroCare's motion to 
dismiss Smith & Nephew's antitrust counterclaim (DX 481, 482, 483, 484); 

(6) the Judgment for ArthroCare against Smith & Nephew, dated June 20, 
2003 (P.L 452); 

(7) those portions of the Memorandum Order, dated April 9, 2003, construing 
the disputed claim language in Patents '536, '882 and;S92 m a manner that differed 
from that proposed by Smitti & Nephew (DX 353); and 

(8) each and every order, opinion, ruling, finding and/or conclusion of the 
District Court which produced or is subsumed within those portions of such Judgment, 
Orders, Memorandum Opinions and/or Memorandum Order, and/or was adverse to Sroidi 
& Nephew. 

Enclosed herewith is a S250 docketing fee required by 28 U^.C. § 1913 and the 
$5 filing fee required by 28 VS.C. §1917. 
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Dated: July 8, 2004 FISH & RICHARDSON P.C 




WilUs 
.919 N. 

P.O. Box 11 14^ 
Wilmington. DE 19899-1114 
Tclephooe: (302) 6S2-5070 
Facsimile: (302) 652-0607 

MarkJ.Hebeit' 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617) 542-5070 
FacsimUe: (617) 542-8906 



RufiinB.Coidell 
1425 K Street, N.W. 
Washington, DC 20005-3500 
Telephone: (202) 783-5070 
Facsimile: (202) 783-233 1 

Attorneys for Defendant, Cbunterclaim-Plaintifi; 
SMITH & NEPHEW. INC. 
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CERTinCATE OF SERVICE 



I hereby certify that on this 8th day of July, 2004, a tnie and correct copy of the 
foregoing SMITH & NEPHEW'S SECOND NOTICE OF APPEAL was caused to be 
served on the attorneys of record at the following addresses as indicated: 

BY HAND Attorney for Plaintiff/Counterclaini- 

Jack B. Blumenfeld, Esq. Defendant AithroCare Corporation 

Morris, Nichols, Arsht & Tunnel! 
1201 North Market Street 
P.O. Box 1347 
Wibnington, DE 19899-1347 



Attorneys for Plaintif£X:ounterclaim- 
Defendant AftbioCare Corporation 



BY FEDERAL EXPRESS 
Matthew D. Powers, Esq. 
Jared Bobrow 
Perry Qark, Esquire 
Weil, GotAal & Manges LLP 
201 Redwood Shores Parkway 
Redwood Shores, CA 94065 



BY HAND 

Steven J. BaIick,E«i. 
Ashby&Geddes 

222 Delaware Avenue, I7th Floor 
P.O. BoxllSO 
Wilmington. DE 19899 



Attorney for Counterclaim-DefoKlant 
Ettucon,Inc. 
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Morris, Nichols, Arsht & Tunneix 

1 201 NotTH UxjLm Stubt 
P.O. Box 1347 

WlLMlNOTON, DllAWAftX 19899-1347 



302 658 9200 

J.c.B.Bum.Hr.u. 30265839S9FAX 

302 575 7291 

302 425 3012 Fax JuqC 8, 2004 

jblumcnfdddmaM.coiB 



BY HAND 



The Honorable Sue L. Robinson 
United States District Court 
844 King Street 
Wilmington, DE 19801 

Re: ArthroCare v. Smith & Nephew 
CA. No. 01 -504 (SLR) 

Dear Chief Judge Robmson: 

Enclosed is ^ copy of the June 3, 2004 Order of the Federal Circuit, denying 
Smith & Nephew's motion for a stay of . the injunction pending appeal, which Ms. MargoUs 
referred to during the telephone conference this morning. 



Respectfully, 
.^dcB.Blumenfeld 



JBB/bls 



cc: Prter T. Dalleo, Cleik (By Hand) 

William J. Marsden, Jr,, Esquire (By Hand) 
John G. Day, Esquire (By Hand) 
Jared Bobrow, Esquire (By Fax) 
RufEn B. Cordell, Esquire (By Fax) 
Vicki Margolis, Esquire (By Fax) 
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NOTE: Pursuant to Fed Cir. R. 47.6, this order 
is not citable as precedenL It is a public order. 

United States Court of Appeals for the Federal Circuit 



04-1323 

ARTHROCARE CORPORATION. 

Ptaintiff/Counterdaim Oefervdant-Appelieo, 
ani 

ETHICON, INC.. 

Counterclaim Defendant-Appellee. 

V. 

SMITH & NEPHEW, INC., 

Defendant/Counterdaimant-Appellant 

ON MOTION 

Before NEWMAN. LOURIE, 9nd CLEVENGER, nimnlt . ll l dOftS . 
LOURE. Giro lit .luclqfl. 

Smith & Nephew, Inc. moves for a stay, pending appeal, of the pemianent 
Injunction issued by the United States District Court for the District of Delaware. 
AithroCare Corporation opposes. Smith & Nephew repTies. 

ArthroCare sued Smith & Nephew for WrIngemenI of three patents relating to 
eledrosurgical devices and methods. The jury returned a verdict of infringement and 
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rejected Smith - & Nephew's assertions of invalidity. Subsequently, the district court 
granted ArthroCare's motion for entry of a permanent injunction. Smith & Nephew 
moves for a stay of the injunction, pending disposition of its appeal 

In deciding whether to grant a stay, pending appeal, this court "assesses the 
movant's chances of success on the merits and vy/eighs the equities as they affect the 
parties and the publia" F I rin Pnnf Ha M^mni its R rn v Philfipg PptmlPi im rn 835 |:.2d 
277, 278 (Fed Cir. 1987). See also j^fanriarH Hwpng Prorig m r^pomr fnHitc 897 F.2d 

511 (Fed Cir. 1990). To prevail, a party moving for a stay, pending appeal, must establish 
a strong likelihood of success on die merits or, failing that, nonetheless demonstrate a 
substantial case on the merits provided that the hann factors mOilate in its favor. HWon v 
Rraiin<;kiH 481 U.S. 770, 778 (1987): 

Smith & Nephew argues that it has established a strong likelihood of success on 
the merits or, at a minimum, demonstrated a substantial case on the merits on several 
grounds. For purposes of this motion, we discuss Smith & Nephew's first and primary 
argument Smith & Nephew asserts that it was denied due process because the district 
court did not allow Smith & Nephew to file a response to ArthroCare's motion to dismiss 
Smith & NepheVs antitoist counterclaims before granting the motioa ArthroCara points 
out that Smith & Nephew had the opportunity to respond, and did, in the motion for 
reconskieration, and that the district court considered Smith & NepheVs arguments in that 
context and found them unavailing. Based on the papers submitted, Smith & Nephew has 
not met its burden of establishing a strong likelihood of success or a substantial question 
on Uiat issue or Vne other issues raised £aa UHtoa 481 U.S. at 778. Therefore a stay, 
pending appeal, is not wanted. 

04-1323 2 
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Accordingly, 

mS ORDERED THAT: 

The motion is denied 



FOR THE COURT 



JUN -3 2004 



Date 

cc Ruffin Cordell. Esq- 
ilared BobroM, Esq. 
George F. Pappas. Esq. 

S16 



Alan 0. Lourie 
Circuit Judge 



OSXOimf OF APPEALS FOR 
THEFEOERALaRCnr 

JUN - 3 2004 

JANHORBWr 
CijERI 
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